


cote OI 8 cones! 

















JUNE 10, 1904. 


THE RAILROAD GAZETTE 





431 








FRIDAY, JUNE 10, 1904. 








CONTENTS 





ILLUSTRATED: 
Location of the Clinch Valley Division, N. & W.... 482 


All-Air Interlocking at Staines, England......... 435 
Railroad Motor Coaches Near London........... 436 
Organization of the Lancashire..& Yorkshire...... 437 
Locomotives for the United Railreads of Yucatan.. 438 
Motor-Driven Cylinder-Boring Maciine citer euens 439 
Applications of Steam Turbines..... ¥......--4+- 442 
The Bettendorf? Truck 2.00.06 cccccwcsccsesseeees 445 
CONTRIBUTIONS: 
Setting Locomotive Valves «.....2...sccsecsecss 431 
A Swedish Engineer in America .............+2+- 431 
The Braking Power of Passenger Cars...........+ 431 


EDITORIAL: 


Organization of the Lancashire & Yorkshire...... 440 
One Way of Getting Discipline ..............0.- 440 
Anti-Terpst Remedies. << ..ie.cccccinwies cc cscasesc cece 440 
The Texas Railroad Commission as a Law Maker.. 441 
WGGPIAT LOLERY gicccc veo ecwccesecnwbeeeheenes 440, 442 
NOW PODMCAUIONE: 6. s.o/6 oi6c cig cee ce ene ne uecaueese 442 
Bpadier GU EMUOON: 5.26. oc-5 cc aiscclec te o's veeiau neieis dares 442 


MISCELLANEOUS: 
Joint Meeting of British & American Mech. Eng’rs. 434 
The Loose Ends in the Motive Power Department.. 435 
Porcion: Hatiroad Notes: <0 366 66< 66 0's cccncleccns 437, 4389 
History of ‘Timber Treatment « «<0... scsewccasc 438 
Anti-Trust Remedies Under Nor. Securities Decision. 445 


GENERAL NEWS: 


PROMMIOO foc. oisto signe oc Sacwidguscaddedesies eae sages 447 
Whe GR GROMI cs lols slavclao oie's- tee ae peinne Cesare 447 
Meetings and Annonncements ..........0-+2+++++ 448 
WORROUIE 63-056 asso aos Roe eos hea DO ORE OE AROS 448 
Elections and Appointments ............eeeeeeeee 449 
Becamotiee Dees. 6.c.2 icc cis gcse ciececteeave 449 
Cee Rs oo ate as eS on eneudsooak coedtasaes 449 
Birldimou uals ec aces oe le eA oa eee 449 
Hatltond Commernetion ose ecccccce cn gacncavcess 449 
General Railroad News 2.6.7. .cccccccscedcccscee 450 








The Railroad Gazette was issued from 1856 to 1870 
in folio size. Since 1870 it has appeared in its pres- 
ent form, but after the current issue it will be printed 
on leaves 9%, x 13 in. It is with regret that we make 
any change in a form to which our readers have been 
long accustomed, but the slightly smaller page has 
been approved by an overwhelming proportion of 
them. The change is made at this irregular date in- 
stead of at the end of a year or a half year, for in- 
teresting and sufficient reasons which will be given 
fully next week. A fractional year index accom- 
panies this issue. 
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Setting Locomotive Valves. 


To THE EpItor oF THE RAILROAD GAZETTE: 

In the article on “Setting Locomotive Valves,” written 
by Mr. J. V. N. Cheney and published in the Railroad 
Gazette, May 18, 1904, it was said that the driving wheel 
tram marks would have to be found to run over the cut- 
off. The wheel tram marks are the dead center points, 
and has nothing to do with the cut-off—the only marks 
necessary for this are the valve stem marks, assuming, of 
course, that the valve stem marks were made when the 
edge of the valve was line and line with the outside of 
the steam ports, which would be the cut-off points when 
the valve was moving to the steam port and the admis- 
sion points when the valve was moving from the steam 
port. 

It is also stated that “when the left forward end of 
the cylinder is taking a larger volume of steam than the 
right forward end,” etc., “the eccentric rod should be 
lengthened so as to throw the valve ahead,” which is an 
error, as lengthening the eccentric rod pulls the valve 
back and produces a longer or later cut-off at the front 
end and an earlier or shorter cut-off at the back end. 
Also, that when the right back end is taking too much 
steam, its eccentric rod must be shortened, bringing the 
valve stem back, ete. This is also an error, as shorten- 
ing the eccentric rod pushes the valve ahead and ptoduces 
a later or longer cut-off at the back end and an earlier 
or shorter cut-off at the front end. 

In the second paragraph of the article it is stated that 
when Squaring the valves in full stroke position or if the 
engine is reported “lame,” no attention needs to be paid 
to the full stroke if we know the lead is constant. It is 
not clear what is meant by constant lead, and it is a sure 
thing if the eccentric rods are changed, “shortened” or 


“lengthened” to “square the valves,” as is stated, the 
lead will be disturbed and may vary at all four points 
and yet the valves sound square. 

It is not good practice to have slotted holes in the ec- 
centric rods nor right and left nuts on valve rods, as 
solid ends with a key are more modern and much more 
satisfactory, as they eliminate the possibility of anyone 
changing the length of the valve rod, or rather the dis- 
tance from the center of the valve to the center of the 
hole in the back end of the valve rod. 

The writer of the article does not state what type of 
valve motion he refers to, but I presume it is the “in- 
direct valve motion,” as this is the one used on almost all 
American-built engines, except in a few cases of four- 
cylinder compound engines, the direct motion is used; 
that is, the transmission of the motion to the valve 
through a rocker arm is omitted and the motion transmit- 
ted directly by the eccentric. Ss. J. D. 





A Swedish Engineer in America. 


To THE Epiror OF THE RAILROAD GAZETTE: 

I recently spent about six months in America visiting 
the principal railroad systems, giving particular atten- 
tion to shop practice and methods. During the trip I 
traveled about 17,000 miles, and desire to take this 
means of expressing my deep appreciation for the cour- 
teous and considerate treatment which I received at the 
hands of the officers of the several roads. The striking 
characteristic of the American railroad shop is its activ- 
ity. Both the men and machines seem to be keyed up 
to the highest pitch, and work is turned out more rapidly 
than in my own country. Tools are run at high speed 
and the cuts taken are heavy. I was much impressed 
with the general use of compressed air and the economies 
effected thereby. While pneumatic tools are used in 
Sweden, nevertheless, compressed air has not received the 
attention which it merits. 

I have noticed, however, that the character of the work 
turned out by many repair shops is not uniform. An 
engine which comes into the shop for general repairs may 
come out with imperfections. This is frequently due to 
the lack of proper inspection and routing of the work in 
the shop. For example, I do not believe it good practice 
for the same workman to turn up a journal or pin, and 
also make the box in which it is to fit. If the fit is not 
good, the workman will let it pass, but if one workman 
makes the box and another makes the pin, any imper- 
fections will be discovered and rectified by the third party 
who assembles the work. I do not offer the above as a 
general criticism of American practice, as many shops 
do excellent work, and I have learned much from which 
we may profit. American machine tools are good, both 
in workmanship and design. 

There is one essential difference between passenger 
equipment on American and Swedish railroads, namely, 
in Sweden all trains whether on main or branch lines 
are equally good, while in America, branch lines are usu- 
ally operated with old, uncomfortable coaches. Of course, 
the road with which I am connected is owned by the 
Gcvernment, so that the comforts and demands of the 
public are paramount to money-making. For example, 
the toilet rooms on Swedish cars are large and clean, 
whereas those on some American cars are dirty and 
cramped. I was not very favorably impressed with the 
accommodations on sleeping cars. The upper berth is 
hard to get in and out of, and there is no place to put 
one’s clothes and baggage. I prefer our compartment 
sleeping cars, in each compartment of which is an upper 
and a lower berth. The upper berth is reached by spiral 
stairs. Hooks, etc., are provided for hanging up wearing 
apparel. It is claimed, of course, that the American 
sleeper is safer than the compartment sleeper That is, 
in a compartment, a thief in one berth might take advan- 
tage of the other occupant, but in this connection I may 
say that cases of this sort are exceedingly rare in our 
country. American methods of keeping records of sup- 
plies, ete., are very good. The organization at yards and 
terminals is also good. The division with which I am 
connected has shops at Boden, Sweden, close to the Arc- 
tic circle. These shops are, I believe, further north than 
any other railroad shops in the world. Snow covers the 
ground for the greater part of the year, and in the winter 
months, the days are very short and the light never very 
strong. : 

I was much impressed with the interest American rail- 
road officers took in helping me study their methods, and 
I feel greatly indebted to them. 

Cc. E. UDDENBERG. 

Mechanical Engineer, Swedish Government Railways, 

Boden, Sweden. . 











Basis for Calculating the Braking 
Power of Passenger Cars. 


A Rational 


To Tue Epiror or THE RAILROAD GAZETTE: 

In the Railroad Gazette, May 20, an abstract was 
given of a paper by Mr. F. M. Nellis on the braking 
power of passenger cars in which it was recommended 
to make the unbraked weight the same in all cases in- 
stead of braking a certain percentage of the light weight 
of the car. I believe the old method is the correct one 
and is based on sound principles. On the accompanying 
diagram of the forces existing in a four-wheel truck let 
A = light weight per axle. 

B = pressure between shoes and wheels, called braking 
power. 


(For the sake of simplicity the angle between its 
line of application and the horizontal has _ been 
neglected. ) 

C = pull on the live lever. 

I) = retarding force or adhesion between wheel and rail. 

R = radius of wheel. 

Cr = coefficient of friction on rail (rest). 


cr = coefficient of friction on rail (motion). 
Cs = coefficient of friction on shoes (rest). 
cs = coefficient of friction on shoes (motion). 


When the brakes are applied, before a wheel slides two 
conditions must exist: 

First, there must be a combined moment of forces 
tending to prevent the wheel from turning which is at 
least as great as the moment A x Cr x R. Although 
pressures A + B + C + D exist between the axle and the 
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journal box the coefficient of friction and the radius at 
which the friction acts is so small that this part of the 
force tending to prevent the wheel from turning can be 
neglected. In case the train runs in the opposite direc- 
tion these pressures will be A + B + C — D, still less 
than before. ‘The principal function in the moment, 
preventing the wheel from turning is B, the braking 
power. It acts on the lever arm R and is governed by 
the coefficient of friction cs. As soon as this moment, 
B x es X R = A X Cr X R, the wheel ceases to turn. 
The second condition which must exist before the 
wheel slides is a momentum per axle which is greater 
than the adhesion D, between the wheels and rails. If 
this momentum is greater the wheels will slide; if not, 
the wheels, the truck and the car will stop. If the same 
conditions exist on the other cars, the whole train will 
stop; if not, momentum will be transmitted through 
the draft rigging to the car under consideration and the 
wheels will again slide and more so now since the co- 
efficient of friction between the shoes and the wheels 
has changed from cs to Cs, which is much greater. 
Coming back to the passenger cars mentioned by Mr. 
Nellis, one weighing 50,000 Ibs. and the other weighing 
100,000 Ibs. It is self-evident that the momentum in 
these two cars is 1:2 respectively. First take the 90 
per cent. braking power into consideration. On the car 
weighing 50,000 Ibs., the equation A X Cr x R = B X es 
x R, or R X 12,500 x Cr = [0.90 x 12,500] x es x R 
must be satisfied before the wheels will slide. Assume 


as an average, 3 Cr = 4 cs. Substituting these values 
and reducing the equation to 0, the margin of safety 
preventing the wheel from turning it 12,500 (1 — [0.9 


On the 100,000-Ib. car this 


In both cases 


x .75]) or 12,500 x .325. 
margin is twice as great or 25,000 x .325. 
the coefficient of friction between shoe and wheel must 


run up to Cr before the wheel will slide. 


0.9 

Considering the new method of equal unbraked loads 
and making this unbraked load the same for the two cars 
previously considered, the unbraked load for the light car 
is .1 X 12,500 = 1,250 Ibs. With the same unbraked 
load on the heavy car the percentage of weight braked 
25.000 — 1.250 

would be 100 x 35.000 
margin to prevent the wheels from sliding is 12,500 
(1 — [0.9 x .75]) or 12,500 x .325 for the 50,000-lb. 
ear, and 25,000 [1 — (0.95 x .75) or 25,000 x .287 for 
the 100,000-lb. car and the coefficient of friction between 


the wheel and shoe will have to run up to Cr and Cr 
90 95 


= 95 per cent. The 


respectively to make the wheels slide, or, in other words, 
the wheels under the heavy cars will skid first. This is 
a mistake and the brake arrangement should be designed 
so that all the wheels on all the cars in the train would 
skid at the same time. In such a case the momentum of 
each car would always be taken care of by its own brakes 
and no surging between cars in the train would take 
place. 

At the moment the wheels start to slide, the friction 
between the wheels and rail drops quickly and the shoes 
take a tight hold on the wheels. If the heavy car is the 
first one to skid the wheels, a large part of its momentum 
surges ahead to the adjacent car or cars of less weight 
and which are as a matter of course less effective in 
retarding the train. The greater pressure on the shoes 
of heavy cars has a tendency to increase the friction 
between them and the wheels much more rapidly on ac- 
count of the rise in temperature which takes place, a 
fact in itself which will cause the wheels under heavy 
cars to slide first. 

That wheels under light cars have been found to have 
suffered the most is undoubtedly due to other abnormal 
conditions as mentioned by Mr. Nellis. This has been 
borne out by Mr. West’s experiments and a more stable 
basis for the cylinder pressures is undoubtedly a move in 
the right direction. Aside from this it seems plain that 
the method of equal percentage and not equal excess of 
unbraked weight should be followed. A. STUCKI. 
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Between St. Paul and Coeburn, Va. (Mouth of Lick 
Creek and Head of Little Tom Creek). 
BY EMILE LOW, M. AM. SOC. C. E. 

The work of railroad location is always a fascinating 
one to the locating engineer, and in a difficult country 
becomes one of absorbing interest. The location of the 
Clinch Valley Division of the Norfolk & Western Rail- 
road presented some unusual features which were solved, 
perhaps, with more or less ability. 

At the time the location was made the Pocohontas Flat 
Top coal field had just been brought into prominence by 
the building of the New River branch of the same com- 
pany (N. & W.). The coal fields to the westward were 


comparatively unknown and their extent somewhat prob- 
lematical, but it was to develop this new field and also 
to make a connection with a branch line of the Louisville 
Valley Division 


& Nashville Railroad that the Clinch 
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Location of the Clinch Valley Division, N. & W. W. The formation of the region is badly faulted. The 


course of the so-called Clinch Valley fault is to a great 
extent that of the Clinch river, and the magnitude of this 
profound break is such as to bring into juxtaposition two 
widely separated strata of different ages, the coal meas- 
ures and the valley limestones, strata 2,000 ft. apart geo- 
logically being found in close contact. This faulting gives 
rise to abnormal cleavage with segregation of clay bands 
to an extent not found under other circumstances. 
course of the Clinch river is very sinuous, and especially 
so between Pisgah and Cedar Bluff; between the mouths 
of Sword and Thompson’s creeks; and also between St. 
Paul and the mouth of Guests river. Owing to the ex- 
treme sinuosities, the immediate river valley had to be 


abandoned between the points, except the stretch betweer 


Pounding Mill and Cedar Bluff, where a very bold loca- 
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Fig. 1.—General Location between St. Paul and Coeburn. 


was projected. The line of this railroad lies wholly in 
Southwestern Virginia, between the towns of Graham and 
Norton. It foilows closely the line of three streams, 
Wright’s creek, Clinch river and Guests river, the for- 
mer a tributary of the New and Great Kanawha river, 
emptying into the Ohio river at Point Pleasant, W. Va., 
and the two latter, tributaries of the Tennessee, empty- 
ing into the Ohio river, at Paducah, Ky., two points 
several hundreds of miles apart. 

The railrcad receives its name from the Clinch Valley, 
lying between the Sandy Ridge on the northward and the 
Clinch Mountain on the south. These are two of the 
many spurs of the western slope of the Appalachian range, 
the general trend of these spurs being about S. 60 deg. 
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tion was used, the river in one stretch being crossed five 
times in a distance of about half a mile. It is, however, 
the province of this article to speak more in detail re- 
garding the location between St. Paul and Coeburn, or 
rather between the mouth of Lick Greek and the head 
of Little Tom creek. The original intention was to fol- 
low the north bank of the Clinch river from the mouth 
of Lick creek to the mouth of Guests river, and then 
follow this latter stream, via Coeburn to Norton. <A 
reconnoissance made apparent the sinuous course of the 
two streams between the points mentioned, and also the 
heavy fall of the Guests river immediately above its junc- 
tion with the Clinch river, where the fall ranged from 
100 to 200 ft. per mile, this section of the river being a 
succession of iapids, hemmed in by high vertical cliffs. 
The difference in elevation of the Guests river at its 
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Fig. 2.—Progress of Work on Creagan Tunnel. 





Fig. 5.—Progress Diagram, Big Bull Tunnel. 
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Location of the Clinch Valley Division, Norfolk & Western, Mouth of Lick Creek to Head of Little Tom Creek. 
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mouth and at Coeburn is about 600 ft., the distance 
about seven or eight miles. The concentration of about 
500 ft. fall in about 314 miles made the obtainment of 
a reasonable grade out of the question. 

With these topographical features staring the locating 
engineer in the face, it was made yery evident that an- 
other route would have to be found. It cannot be gain- 


said that the aborigines possessed the engineering instinct 
to some degree, and the early pioneers and settlers to a 
This is easily recognizable in the loca- 


greater extent. 
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this elevation above water level until Little Tom tunnel 
near its head is reached. ‘Tunneling the divide here, the 
line passes into the valley of Little Tom creek, a total 
elevation of 556 ft. having been overcome in a little over 
10 miles. , 

Another determining factor in the location between St. 
Paul and Coeburn was the development of the extensive 
coal fields lying to the north of the Clinch river and the 
Clinch valley fault, which between St. Paul and the 
mouth of Guest river, is almost coincident with the first 
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Fig. 9.—Holbrook Tunnel. 
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Figs. 11 and 12.—Timbering 


tion of the early trails, followed later by horse paths 
and still later by wagon roads. An inspection of the 
small scale map of the region in question shows the loca- 
tion of one general and an auxiliary highway, a rather 
dignified appellation for what in many places is_ the 
hed of the stream or at best a narrow trail. The location 
as developed follows generally with some modifications 
the main highway between St. Paul and Big Bull tun 
nel, and thence to Little Tom tunnel, the auxiliary one. 
‘lo speak in more technical language, the line after leav- 
ing St. Paul skirts the hillside or ridge forming the north 
bank of the Clinch river, climbing by means of a 1 per 
cent. compensated grade, until the point pierced by thé 
Creagan tunnel is reached, thence still following the hig 
ground skirting the river, the line passes into the valley 
of Russell creek, crossing this stream about two miles 
west of Creagan tunnel. The line then passes along the 
West bank of Russell creek, en an ascending grade of 9% 
ft. per mile, gradually rising above the valley and leay- 
ing the same at Big Bull tunnel, where the dividing ridge 
hetween Russell creek and Little Bull run is pierced. 
The line then passes up this latter stream to near its 
head, then turning abruptly to the west, passing through 
the intervening ridge into Bull Run by means of the 
Ilolbrook tunnel. At this point the line is over 150 ft. 
above the level of the adjoining valley. The line then 
-kirts along the east slope of Bull Run, keeping about: 








named stream. These coal measures and their included 
coal beds are to be referred to the Middle Coal Serics of 
Virginia and West Virginia, identical with the Lower 
Productive Coal Measures of Pennsylvania, which in this 
part of Virginia carry at least five well marked coal beds, 
separated by varying intervals of sandstone and shales, 
with a sixth bed, possibly belonging to a higher series, 
crowning the top of the highest ridges. However, as pre- 
viously stated, the exact extent of these coal fields at the 
time of the location was not fully known, having been 





Fig. 10.—Little Tom Tunnel. 


developed Jater on, but events have shown that had the 
Guest river line been at all feasible, a number of pro- 
ductive coal areas would have been made quite difficult 
of access by very expensive branch lines. In such a 
rugged country as that traversed by the line mentioned 
it may truthfully be said that there is only one best line. 
Of course, what may be considered a best line is always 
open to discussion. Where expense is no object and carte 
blanche is given to drive ahead, the best line can gener- 
ally be easily obtained, but when other considerations 
prevail, the problem is not so easy of solution. As has 
been stated, the maximum grade obtained was 90 ft. per 
mile (1.7 per cent.), whereas the average grade is 56 
ft., equivalent to perhaps a 60 ft. compensated grade> 
This is due primarily to two dips in the grade line, one 
at the crossing of Russell creek and the other just west 
of the Holbrook tunnel. ; 

It: has been suggested that a line piercing the divide 
between the head of Lawson hollow and the headwaters 
of Russell creek would have eliminated Big and Little 
Bull and Holbrook tunnels. which have a combined lengtlr 











Fig. 4.—Big Bull Tunnel—Landslide nearly Removed. 











Fig. 3.—Bull Run—Camp Five, Looking East. 


The tunnel on the alternate line would likely’ 
have exceeded this length. The line as constructed pre- 
sents some very interesting construction features. There 
are five tunnels on this section, the characteristics of 
which are shown by the following tables: 


of 3,588 ft. 


Name of Miles from Elevation Length, 

tunnel. Graham. of portals. feet. 
Creaganm ....... 7% 1,547—1,547 905 
Big Bull ...... 8&8 1,725—1,754 1,695 
Little Bull .... 82 1,761—1,766 327 
Holbrook ...... 83 1,801—1,792 1,566 
Little Tom .... 87 1,989—2,022 1,925 

TORE LODE iin ccccccesscvcscocccswecees GASES 


All these tunnels are located on tangents, except Little 
Bull, which is located on a 10 deg. curve. One peculiar- 
ity of all the tunnels is that the heaviest approach cuts 
are at the eastern end. This is particularly applicable 
to Creagan, Big Bull and Little Tom tunnels. Owing té 
the formation of the ridge pierced by Creagan tunnel, 
the west end of the same opens almost at right angles 
to a sharp bend in the Clinch river here, necessitating 
sharp curvature to the right in order to obtain holding 
ground. Much difficulty was experienced in maintaining 
the embankments on the steep hillside. To have obtained 
a more favorable alinement a tunnel at least 1,500 ft., 
or 600 ft. longer than the present one would have been 
required. In common with the other tunnels, this one 
required considerable timbering, which, during the fall 
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of 1903, caught fire, and was only extinguished by the 
flooding of the tunnel, the water for which was obtained 
from the nearby Clinch river. 

The next tunnel is Big Bull, through the divide between 
Russell creek and Little Bull run. The length of the 
tunnel is 1,695 ft., and the material driven through is a 
slate rock. Several seams of coal were encountered in 
driving this tunnel. The larger seam, which varied in 
thickness from 2 to 4 ft., was first met at the western 
end, near the top of the tunnel. It dipped rapidly and 
at the center of the tunnel was close to the bottom and 
was also thickest at this point. It then began to rise 
and passed the roof of the tunnel about 250 ft. from the 
eastern portal. Much of the tunnel required timbering 
and in addition at the eastern end, where the tunnel 
passed through soft ground, double timbering was re- 
Considerable difficulty was also experienced with 
approach cut at this tunnel, on account of 
slips and slides. A retaining wall which had been built 
te retain the right hand slope, was unable to withstand 


quired. 
the east 


the pressure brought to bear on it, and was taken down 
after showing signs of inevitable failure. The slopes were 
then flattened considerably and showed signs of perma- 
nent stability, but with the advent of wet weather, and 
after-the track had been laid through the tunnel, a slide 
of such dimensions occurred that about four months 
were occupied in its removal. 

Owing to the short approach cuts of the Holbrook tun- 
nel these gave no trouble. The material encountered in 
the tunnel is sandstone at the west end and slate at the 
The slate is overlaid with a harder rock, and 
also rises to the west. In driving the heading the slate 
separated from this harder rock, causing a large increase 
in the height of the heading, which at the highest point 
reaches a height of 17 ft. above the tunnel roof, the tun- 
nel having a total height of 37 ft. above bottom grade. 
This condition obtained for about 400 ft. at the eastern 
em. As it was not considered expedient to place all the 
material excavated into the west embankment much of 


east end. 


it had to be wasted. 








Fig. 7.—East Portal, Holbrook Tunnel. 


the regular, as well as those of the falls and slips, and 
percentage of latter. 








Excavation in yds. Percentage. 
Miles Falls Falls 
Name of from ; and and 
tunnel. Graham. Regular. Slides. Slides. 
CREATOR: « ciscstecos WO 11,287 3,850 34 
Bie Ballsé cc .cs ns BS 20,835 4,786 .23 
Eittie Ball .......«. 82 4,498 1,032 .23 
Holbrook ......... 83 17,318 5,477 32 
Little: Tom. 2.6 c.«« 87 21,430 5,322 -20 


The price for packing behind the lagging was also $1.50 











Fig. 8.—West Portal, Holbrook Tunnel. 


The last tunnel on the line is named the Little Tom, 
being driven through the divide between the waters of 
Little Tom creek and Buli run. The material through 
which the tunnel was driven was slate and sandstone, the 
former at the west end and the latter at the east end. 
The sandstone forms the top and bottom of the numerous 
coal seams found in the neighborhood. The strata lie 
approximately level and vary from a few inches to several 
feet in thickness. Vortions of the rock disintegrated upon 
exposure to the air, necessitating timbering at certain 
points. After the track was laid through the tunnel, the 
roof of that portion of the tunnel not timbered gave evi-- 
dence of failure, large slabs 6 in. or more in thickness 
falling at frequent intervals. To prevent further falls a 
modification of the standard timbering, minus the posts 
was used, the arch timbers resting against shoulders in 
the rock. 

On the straight tunnels the section shown by Fig. 12 
was used on the portion requiring no timbering. This 
rock section was 13 ft. wide at the bottom, 15 ft. wide 
at the spring line, and 20 ft. high from the sub-grade te 
The area of the section is 263.06 sq. ft., equiv 
Where timbering was 
This 
section has an area of $14.16 sq. ft., or 11,635 cu. yds. 
per lin. ft. The uprights are 8 x 12 in., spaced 3 ft. 6 
in. centers. The sills are 6 x 12 in. keyed or wedged up 
on 3 in. blocks. The wall plates are 12 x 12 in. timbers, 
while the arch blocks are 10 x 12 in. 
Part of the timbering was done by the com- 


the roof. 
alent to 9.765 cu. yds. per lin. ft. 
necessary the section shown by Fig. 11 was used. 


The lagging is 3 
in. stuff. 
pany’s force, and the remainder by contract, at $60 per 
M. B. M. 
by a masonry lining of brick. 


Much of the timber has lately been replaced 


The excavation price for tunnel excavation was $3.50 


per cu. yd., except for Little Bull tunnel, where it was 


$3.25. In addition $1.50 per cu. yd. was paid for slips 
and falls. ‘The following table shows the quantities of 


per cu. yd. The cost of the tunnels did not vary much 
for $60 per lin. ft. 

Another interesting feature of this location is the four 
arge trestles between Holbrook and Little Tom tunnels 
originally built of timber. The following table shows 
some of the characteristics of these trestles. 

No. and Name. Section. Length. Height. Ft. B. M. 


SE—Hamitton: «0% sicce%00a >.) C8 520 126 231,716 
57—BCRNCNY oo < iss wesenisce. OE 658 147 368,469 
58—Little Lawson ........ 87 495 120 241,515 
59—Big Lawson .......... 88 646 150 366,451 


; 





The contract price per M. ft. B. M. of these trestles 
erected was $30.00, plus an allowance of $3.00. This also 
included the bolts, spikes and washers. The masonry 
fcotings were paid for separately. The total cost of these 
10 miles, exclusive of track, was about $837,000, as shown 
in the concluding table: 


Cost. 
BOGEN BD nos6ic 355, 4.0:4 were srw iee aac ee 
OGRE Ee oo seis wreredieciatene avers i Sasa so ae BEEOOe 
SOOT RD 5 cine saiscere ie place uearker ened cus ee 
ce ee ea pa vessscn wee eiers occes £7,000 
I FE os ote pee aie ee en Sra peacewsa ers ane. eee 
Stk] 1 Cs) lr a siavéard eresinie's o's EGTRORD 
PRIN os Tile 0: ecatacain-esa anew alia ym aCe vrei ele 115,000 
Section 8&7 47,000 
Section 88 63,000 
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Joint Meeting of the British and American 
Mechanical Engineers. 





A joint meeting of the American Society of Mechanical 
Kngineers and of the Institution of Mechanical Engi- 
neers of Great Britain was held in Chicago May 31st 
to June 8rd inclusive. It was probably the largest meet- 
ing of mechanical engineers that has ever been held. 
there being about 100 members of the British society 
and 550 members of the American society in attendance. 
The total registration of members and guests was 933. 
Two evening and three morning sessions were held, the 
former being in the Music Hall of the Fine Arts Build- 
ing, two of the latter in the Auditorium Hotel and the 
third and last at Lewis Institute. 

In the absence of Mayor Harrison, City Controller 
McGann welcomed the two bodies to the city. His ad- 
dress was responded to briefly by President Swasey, of 
the American society, and President Wicksteed, of the 
British society. No business was transacted at this 
first session, which was held Tuesday evening. On 
Wednesday morning, June 1st, at the first professional 
session, Secretary Hutton of the American society, re- 
ported at some length on the progress of the Carnegie 
union engineering building project in New York. The 
competition for the design of the building will close June 
15th, and it is expected that preliminary work for the 
erection of the structure will begin shortly after. 

Owing to the large number of papers presented at 
this meeting and the shortness of the sessions, oral dis- 
cussion of the papers was for the most part brief, and 
not very general. The list of subjects was printed lasi 
week. Following Mr. Hutton’s remarks three papers 





Fig. 13.—Big and Little Lawson Trestles. 
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were considered, being Mr. Emerson’s paper on “The 
Wage Problem” and the papers of Messrs. Watson and 
Russell, of the British society, on town refuse destruc- 
tion. At the evening session the four turbine papers 
and Mr. C. V. Kerr’s paper on the kindred subject of 
“The Potential Effciency of Prime Movers” were dis- 
cussed jointly. As denoted by these several papers, con- 
siderable attention was bestowed upon the steam tur- 
bine at this convention, the interest being further height- 
ened by a visit to the Fisk Street station of the Com- 
monwealth Electric Company, containing some 5,000- 
k.w. Curtis turbines. The discussion brought out some 
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interesting points regarding condenser practice for tur- 
bines. The opinion was expressed that the economical 
vacuum limit is 28 in., for although higher vacuua 
produce an appreciable increase in efficiency, the first 
cost of apparatus is also considerably increased and it 
Was questioned whether the gain in economy justified the 
higher first cost. : 

On Thursday five papers were presented, the first 
dealing with power plants for tall office buildings. These 
papers covered practice in New York City exclusively. 
Of the other three papers, one was by a member of the 
British society, on the “Middlesbrough Dock Electric 
and Hydraulic Power Plant” of the North Eastern Rail- 
way of England, Six papers were presented at the Fri- 


> 


day morning session at Lewis Institute, three of which 
were on locomotive testing. They were not discussed 
orally. At the close of this session Judge Kohlsaat, of 
the United States Court, President of the Board of 
Directors of Lewis Institute, addressed the meeting. 

A liberal programme of entertainment was provided 
by the local committee of the American Society of Me- 
chanical Engineers, the principal features of which were 
given in the programme printed last week. 





All-Air Interlocking at Staines, England. 


The diagrams show the old and the new signaling for 
Staines on the London & South Western, the new work 
being that of the British Pneumatic Railway Signal Co. 
This installation was brought into service on April 23. 
It will be noticed that a number of sidings have been 
added to the old scheme and that the whole of the sta- 
including these extra sidings, is worked from two 
cabins and a ground frame as against four cabins and 
two ground frames in the old scheme. The ground frame 
is only used during the time that shunting is going on at 
that particular point, and is rendered necessary by the 
requirements of the Board of Trade, which demand that 
a man be on the ground to attend to all switching opera- 
tions performed at a distance of over 400 yards from 
the cabin. The junction cabin is situated so that the 
signalman gets a good view of his track in all three direc- 
tions and it has a frame of 40 levers made up as follows: 


ae 


tion, 


The Loose Ends in the Motive Power Department.* 





Employees frequently report the result of their observa- 
tion and study to their immediate superior, and, I regret 
to say, little or no attention is given to them. Seventy- 
five per cent. of such reports are never again heard of, and 
the other 25 per cent. are transmitted to the next in 
authority, where the same proportions stop, and so on, 
until comparatively few of the many valuable suggestions 
from experts in humble positions ever reach the general 
officers who have authority to authorize action to be taken 
on valuable suggestions. Incompetency to judge the value 
of a suggestion, or jealousy on the part of a subordinate 
officer, often prevents the growth of valuable ideas 
There should be an easier road to haul valuable ideas 
over, and a monetary value should be placed upon them. 

The foregoing is in the abstract, and represents the 
thoughts and actions of nearly all railroad employees. 
They figure possible savings in a general way, so that 
many times results are, in the abstract, a conglomera- 
tion of words and figures, which never repay the writer 
for the cost of compiling the figures, the result being 
nothing, and the effort unsatisfactory. We need mores 
examples in the concrete. They mean more—practical il- 
lustrations of devices and appliances and a demonstra- 
tion of theories. The result should be published. 

Let us get up an excursion party of railroad men, and 
make a transcontinental tour of inspection, not for the 
purpose of finding fault with existing circumstances, but 
to improve them. On this trip, we will not be particular 
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Bridge for Automatic Block Signals on the London & South Western. 
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Thirteen levers for switches, 22 levers for 27 signals, one 
lever for ground frame release and four spare spaces. 
The east cabin works all the points and signals con- 
nected with Staines station and consists of a frame of 
32 levers made up as follows: ‘Ten levers for switches, 
ene lever for gate lock, 15 levers for 22 signals, and six 
spare spaces. 

The station is track circuited throughout as far as 
the distant signals operated from the two cabins, and 
to 300 yards beyond the advance signals. By this means 
all the levers which work running signals are set to the 
stop position by the train. In the track circuiting of 
this station insulated tie plates and force rods are used. 
In no part of the station is there sufficient neutral track 
for an engine to stand on without holding the signal 
commanding the road at danger. To provide against the 
possibility of cars with Mansell wheels standing on the 
platform road ard not holding the signals commanding 
the section in which they are standing, switches have 
been provided by which the track circuit is broken. 

With these drawings our correspondent sends a per- 
spective of one of the numerous signal bridges lately put 
up on the iine of the London & South Western for the 
automatic block signals made by the British Pneumatic. 
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Old and New Arrangement of Interlocking at Staines, England—London & South Western Railway. 
The upper drawing shows the old (mechanical) signals and the lower the new pneumatic. 


to note whether the outer line of the ballast is parallel 
with the rails, or if the brush is all burned off the right 
of way, or whether there is dirty waste lying around in 
obscure corners, or whether there are defective gutters 
on material sheds. Our purpose will be, rather, to ob- 
serve the possibilities of applying those things which 
would be of intrinsic value if applied. Starting on our 
jcurney through the suburbs of a metropolis, thronged 
with vehicles and pedestrians, our progress is necessarily 
slow and fraught with danger. ‘This produces a state of 
vexation, und we stop to consider the situation with a 
view of determining what might be done to prevent the 
delay and loss to the company. We find six flagmen 
imperfectly protecting the crossings, and their wages 
aggregate $9 per day. One man in a tower can operate 
pneumatic gates at a cost of $3 per day, and there will 
be a saving of $6 a day to the company or a sum that 
will pay six per cent. on the cost of a plant worth $36,500. 
Would it pay? - Many companies think so, while others 
say that they cannot afford it. Is the latter true? 

iinet antedi on, we visit the shops of a small road owning 


*Extract from a paper read by W. L. ihe Sinan Me- 
chanic, Missouri Pacific, before the Pacific Coast Railway 
Club. 
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100 engines. We are informed by the officials in charge 
that one-third of this power is not up to date, but they 
cannot afford to purchase new. Let us consider the 
matter and see if they can or cannot afford such expendi- 
ture. Their performance sheet shows that each of these 
engines cost two cents per mile more than better designed 
engines hauling greater tonnage over the same territory. 
Two cents per mile in itself is a small item, and we view 
it with complacency. It will not even buy a sack of pea- 
nuts or a pound of waste, but when we consider that this 
poor class of power annually makes about one and three- 
quarter millions miles, the two cents per mile assume 
greater proportions, and when we take into account the 
sum of $35,000 as a dead loss every year, we are unable 
to concur in the opinion of these officials, that they can- 
not afford to purchase new power. It is safe to say that 
every large railroad in the country has hundreds of such 
engines, many of which, all things considered, are run at a 
greater loss than two times two cents per mile. When 
there is a difference of two or more cents per mile in the 
cost of operating a locomotive, there is something radi- 
cally wrong, and this difference will buy some new power ; 
it will.purchase the best skilled labor in the market; it 
will buy. improved machinery; it will furnish the best 
quality of coal, or a water that will not ruin the boilers. 
This discrepancy should not exist, but if it does, some one 
is at fault; some one needs retiring, that room can be 
made for a more progressive man. We should remember 
that the dividends are the mills on miles run—our divi- 
dends, as well as the stock owners’. 

At another point we viewed a well-equipped coal-chute. 
There was the usual incline and covered chute, but it was 
operated differently. We did not see the customary switch 
engine taking 1un after run up the incline, and fail, then 
cut off two cars, and run the balance up, while three 
switchmen stood at the bottom swearing, because another 
under more favorable conditions, once put up the number 
of cars he first failed with. At this station two men are 
constantly employed, and they unload from hopper bottom 
cars all the coal used. They use a donkey engine and a 
cable to haul the loaded cars up and let the empties down. 
These two men attend to the dumping of chutes and 
accounting for the coal, and the cost of handling is six 
cents per ton less than at the average coaling station. Six 
cents per ton of itself seems to us a small thing, but let 
us consider if it is worth saving. Many railroad systems 
use 500,000 tons of coal per annum, and six cents saved 
on the handling of this quantity will amount to $30,000. 
or the interest on $500,000 at six per cent. for one year. 
This amount would equip the largest system with modern 
coaling stations. In addition, we will make the assertion. 
without fear of successful contradiction, that the conse- 
quential cost of coaling engines from the ground, or from 
bins with buckets and cranes—in considering the dele- 
terious actions of the elements on the coal; the mixing it 
with sand and cinders in getting it from the ground; the 
burning of a ton of coal on many engines while waiting 
turn to have six shoveled on, and the average of from 
one to two hours for engines held out in the vard whe» 
they should be in the house receiving necessary repairs— 
will be not less than 20 cents each on every ton of coal 
consumed. Furthermore, it is possible for railroads to 
contract the coaling of engines at present prices for five 
years to men who would make the improvements necessary 
and at the end of that period make the company a present 
of the plant. So we conclude that if private speculators 
can afford to put up modern coaling stations for the dif 
ference in cost per ton, railroads can better afford it when 
many other consequential savings are possible. 

We next visited the shops of a leading line, and were 
surprised to find that, although their rolling stock and 
equipment were first class, and that they had some superb 
limited trains, their shops were inadequate, badly ar- 
ranged, having antiquated machinery, and the general] sur- 
rcundings stamped with the stencil of 20 years ago. At 
that time they were considered well arranged, and up to 
the present have rested on their laurels of two decades 
past and gone, to strengthen the assumption that they 
were still up to date. Tet us make a few observations. 
On entering, we observe two men operating single-ended 
axle lathes, and we figure $2.50 per day lost. We note 
there are neither drop pits nor traveling cranes, and we 
put down $10 per day lost. The remainder of the ma- 
chinery examined convinced us that there was a further 
loss of $9 a day, by continuing in service a number of 
machines which might have been replaced with something 
more modern. We found the hand tools in the tool room 
in poor condition. Men carried tallow candles and walked 
100 yards to the store room every time they required a 
After. leaving the shops and noting the many 
inconveniences we tabulated the apparent losses and 
found a total of $57 per day. New shops have been 
planned for years. Each resident engineer had submitted 
plans, but it was never considered of sufficient importance 
to warrant the expenditure. Let us see; $57 per day, in 
one year’s time, will amount to $20,805, which is sufficient 
to pay the interest on a sum that will build and equip a 
modern shop, and the daily losses saved will pay the 
interest on the amount. Would it pay? 

At a busy division point, where a turntable is required 
to turn locomotives, it is safe to say that it takes the time 
of two men, day and night, to operate the table, at a cost 
of at least $8 per day. This will amount to $240 per 
month and $2,888 per year. If this expense can be 
reduced one-half, or still more, by having a hostler operate 
the table, it would produce a saving of $1,440 per year 
which, at six per cent., represents an investment of 
$24,000, enough to equip all the tables on a trunk line 


new one. 


with power to turn them. These calculations, not includ- 
ing cost of power, which is a secondary consideration, are 
made possible with the various kinds of motors to be 
had. 

Another point which came under our notice was the 
manner of washing boilers, and in only one instance did 
we think any degree of perfection was reached. This 
boiler washing plant seemed complete in all of its details. 
A 2-in. pipe, placed overhead, led entirely around the 
house, and into this steam from all locomotives was 
blown and carried to a condenser. Steam from other 
sources exhausted into this pipe. The water was filtered 
and led to a 10,000-gallon hot well. The hot water from 
the jet condenser also falls into this hot well, and there is 
sufficient water to wash out and fill up all locomotive boil- 
ers and furnish the feed water for shop boilers. With this 
system, having connections for locomotive domes, it is 
possible to transmit steam from live engines to dead ones. 
This in itself will make it possible to get up steam in a 
short time, and it will greatly reduce the expense of firing 
up. In an ordinary shop 50,000 gallons of hot water are 
used daily and the cost of raising the temperature from 60 
to 200 degrees is approximately $25 per day. This plant 
not only saves $25 a day by condensing the exhaust steam, 
but it purifies the water, re- 
duces the time required to 
get engines ready, and pre- 
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vents the stay-bolts from 
breaking. The direct saving caste Bar pann & 
alone will pay the interest (for Greenford) ¥ 
on an investment of $152,- 


000, Such a plant will cost 
about $300, and very little 
for maintenance. Would it 


cure the necessary drugs. In most cases our methods and 
avenues of communication and our censors of utterance 
are largely responsible. Departmental lines, over which 
we fear to step, are too closely drawn for our common 
good. The lack of expression and praise of a duty well 
performed, which would influence further effort, as well 
as the checking up of perverse methods, would be sure 
to quicken the senses of those responsible for their inat- 
tention, and are equally important. 








Railroad Motor Coaches Near London. 


BY W. B. PALEY. 

Kew lines in Great Britain have displayed so much 
evergy of late years as the Great Western, and the 
newest manifestation of this takes the form of “rail 
motor cars”; passenger vehicles with an engine and boiler 
in a compartment at one end. The Railroad Gazette has 
more than once mentioned the fact that experiments in 
this direction are being made by several British railroad 
companies. So far back as October last the Great West- 
ern put one in service between the small towns of Chal- 
ford, Stroud and Stonehouse, in Gloucestershire, on a 
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pay? It certainly would, e KENSINGTONO 
but there are very few such sovt < tg Y (Addison R# aris 
plants to be found on our y A Pe StL 
so-called up-to-date rail- aan i. 
roads. HESTON PARK -. 
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roads where the _— officials joeneeen eR 
were thoroughly alive to the Pl : 
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tion. Some officers could HOUNSLOW : ‘ 
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that from 40 to 6O per cent. 
of the cost of operating loco- 
motives is spent for fuel, we 
marvel much. We have 
heardeof private individuals, 
experts in their line, offer- 








ing to equip engines with 
coal-saving devices, and de- 
vote their entire time to this 
purpose, receiving for their 
percentage of 
It occurs to us 
companies 
energy in 


pay a small 
the savings, 
that railroad 
should use more 
this direction. 

There is also the question 
of feed-water for our loco- 
motives. Millions of dollars 
are expended annually in 
renewing flues and tire-boxes 
on account of poor water; every conceivable mixture of 
boiler compound has been tried, without any substantial 
benefit. A system of reservoirs to hold rain water, where 
good water cannot be obtained, is the only sure remedy. 

In the mechanical line of locomotive equipment, there 
are many devices and attachments that are important, if 
we compute on the saving of the better and the losses of 
the poorer. One of the most important that will bear 
investigation is the style and size of the injector used. It 
is safe to assume that the question of boiler feed is the 
most important factor in connection with economy of fuel 
that we have to contend with. Are your injectors of the 
best design and size suitable to the requirements? Are 
they lifting injectors, capable of feeding warm water with 
the greatest range necessary to varying conditions, or are 
they non-lifting, out of reach and sight of the operator, 
which, of itself, is not conducive to the best results that 
should be attained, if we figure on the saving of the black 
diamonds, which we feed into the capacious mouth of the 
modern battleship? According to data compiled from tests 
made on some of the most important trunk lines, locomo- 
tives equipped with ancient injectors cost enough more for 
fuel each 5,000 miles run to purchase modern injectors. 
Would it pay? 

The illustrations might be multiplied by hundreds of 
thousands. They are things that are known to exist, and 
are daily and weekly commented upon by those’ who are 
intimately connected with the operation and maintenance 
of railroads; while the exact conditions are not known, it 
is usually understood that the abstract may become con- 
crete with but little further investigation. But why the 
original condition, and why is the remedy delayed? ‘Is it 
the fault of patient or physician? Our answer would be 
that it is neither of these but the lack of means to pro- 
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Rail Motor Car Used by the Great Western. 


portion of the old route from London to South Wal-s, 
now largely superseded by the Severn Tunnel. A numbor 
of mills and factories, close together in a narrow v:'!- 
ley, made {his section of seven or eight miles peculiar !y 
suitable for an attempt to realize the advantages of a 
tramway upon a railroad not overburdened with traf’ «. 
The experiment answered so admirably that it has bo 
determined to see if it can be made to raise a traffic uj 0 
a new piece of line in a hitherto closed district very 1 i? 
London. The line in question forms the four miles ne: '- 
est London of a second route to Oxford via Pi 2h 
Wycombe direct, and a spur line about two miles, « 1 
necting this with the old main line of 1838-41. Furi er 
than the point of junction, at Greenford, of these a) 
sections, the new secondary main line is not yet 0) "0. 
nor will it be for some time to come. All the vill. :cs 
near the line are of the smallest kind and much 1 -re 
primitive than most Londoners have any idea of. ill 
lately the district, though extremely pretty, has rema ‘ed 
practically shut up, but recently the Metropolitan nd 
the Metropolitan District Railways, with more fore~ -lit 
than the great trunk lines, have broken into this pres Ve 
and opened it out; population is flowing in, and a © 
years will see it a favorite residential neighbor! 0. 
To get a share of this traffic the Great Western is (0W 
running a motor-coach service, started on May 1, an‘ il- 
tended to further the development which others be 0. 

As ordinary suburban trains and costly stations w ld 
be absolutely unprofitable for some years, the motor-c: ich 
system suggested itself as a way to meet this rather \i- 
usual case. Four stations, or “halts,” of an inexpersive 
kind—in fact, they are merely wooden platforms wii! a 





little waiting shed of corrugated iron on each—have been 
established, a larger permanent station to serve an @sti- 
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cultural show-yard only open for a 
week every year, being also util- 
ized. The coach runs to and fro 
all day, starting from Westbourne 
Park station, a mile out of Pad- 
dington, leaving the main line 244 
miles further on, rejoining it at 
Hanwell, and runnimg down to 
Southall, a trip of 10 miles made 
in 30 minutes with five stops. On 
Sundays it runs to and from Pad- 
dington. 

Fifty-two seats are provided, 
most of them along the sides, but 
eight on each hand, in the middle, 
face the ends. All are covered with 
rattan; the roof is semi-circular 
and of ample, height. It earries 
six double-burner gas-lamps, and 
has two stout brass rods for hold- 
ing on by, with leather loops for 
those who cannot quite reach them. 
Kight large windows on each side 
give a great idea of spaciousness 
and light. The passenger compart- 
ment is 89 ft. long. At the end 
nearest the engine is a side door 
of the ordinary British railroad 
type, to be used for entrance only. 
Passengers leaving step out at the 
other end into a covered platform 
4 ft. long, having doorways on 
each side defended by a system of 
lifting bars. On this platform, 
protected in front by three glass 
windows, travels the engine-driver 
when the car is running with that 
end first. At present two other 
men are generally with him, 
though they can go inside when 
they like. One of these is the 
guard, who issues tickets to those 
who get in and opens the door to 
admit them. The other man sees 
the people out and collects their 
tickets, no staff being kept at any 
of the five new stations. 

The regulator is nearly in the 
center, hanging down. A bell-crank 
at the top of it works a rod that 
goes down through a tube to an- 
other rod underneath, which com- 
municates with the engine. On the 
driver’s left is a pull-down brass 
rod, working the whistle through a 
chain that runs in one of the han- 
dles the people hold on by inside 
the coach. To the right is the 
handle (a removable spanner) of 
the vacuum brake, with the gage 
and the pipe to admit air when 
stopping. An ordinary hand-brake 
is also fitted and seems to be gener- 
ally used in conjunction with the 
other. There is a small door lead- 
ing into the engine compartment, 
for use in case of emergency, but 
ordinarily it is kept locked. The 
oiler is of the vertical type, with 
2. cohe top, and has, besides a grate 
area of 11.48 sq. ft., very ample 
heating surface, 477 short tubes, 
i¥s in, in diameter, giving 625.58 
ft., and the fire-box 44.34 more, or 
practically 670 in all. For cylin- 
ders only 12 x 16 this may seem 
unnecessarily large, when it is re- 
iiembered that there are hundreds 
of main-line passenger engines in 
this country with only about 50 
per cent. more for cylinders of 
treble the capacity. It has wisely 
been judged advisable, however, to 
have an ample margin of power, 
in view of possible developments 
of this class of. traffic. As it is, 
4 five compartment coach of the or- 
dinary kind could be taken as a 
“trailer,” the platforms being long 
enough. In the engine compart- 
ment are the coal boxes, brake and 
whistle gear, ete., the end having 
three glass windows, with the two 
side ones set somewhat at an angle, 
the same as the other end of the 
vehicle. There are two bogies, the 
one under the boiler having the 
cylinders bolted on horizontally, 
and spoke wheels with cast-steel 
centers, These wheels are 8% ft. 
apart at the centers, and 44 in. in 
diameter, 


The wheels of the other bogie 
are only 8% ft. apart, of the usual 
Mansell’s wood dise construction. 
Walschaert’s gear jg used, with 
balanced side valves on the top of 
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the cylinders. The funnel "+ a neat brass cap around 
the top and does not touch tse roof by 3 or 4 inches, a 
projecting collar all around, a little higher up, serving 
to keep out rain while admitting fresh air. The motor 
compartment being 12 ft. 9 in. long is pretty spacious, 
and gives ample room to get around the boiler. The fire- 
man, of course, remains in it whichever way the coach 
is traveling. Water tanks to hold 450 gallons, and the 
gas and brake cylinders, are under the body of the coach, 
which is painted in the Great Western colors of cream 
white above the center line and green below. The ve- 
hicles were designed by Mr. G. J. Churchward, the com- 
pany’s Locomotive, Carriage and Wagon Superintendent 
at the Swindon Works, and are very handsome in ap- 
pearance. The running is very smoth, with a shade more 
vibration when going engine first, but there is not enough 
to incommode the most delicate person. About 30 miles 
an hour is often reached, which is quite fast enough, as 
coupling-rods 8% ft. long on such little wheels move 
pretty fast then, and are probably the cause of what little 
vibration there is. As will be gathered from what has 
been said, there is only one ‘class,’ the same as in a 
tram-car, and the local tickets issued by the guard are 
similar to those used on most British tramways. Pas- 
sengers are requested not to smoke, nor to spit, but if 
the traffic increases much these most reasonable require- 
ments will be difficult to carry out, the British workmen 
being decidedly of opinion that he ought to do both, 
especially the latter, whenever and wherever he choses. 

Simultaneously with the service just mentioned another 
motor coach was put on the old branch from Southall to 
Brentford. This, though ending there, is a double line 
and was chiefly made to compete with the Grand Junction 
Canal, which there joins the Thames. There are exten- 
sive wharves and sidings and at one time a considerable 
exchange of river traffic in coal, timber, ete., was done. 
There is little now, and of passenger traffic still less, 
Brentford having shorter railroad routes to London. 
Hiowever, the whole district has much increased in popu- 
lation of late years and is being greatly opened out by 
electric tramways. <A service every half hour on week 
days, once an hour on Sundays, is running, with fair 
prospect of success. Anybow the cost must be less than 
that of the engine and three or four coaches that used 
to run to and fro, at such long intervals that it was al- 
most useless. ‘There are no intermediate stations on this 
branch, which is slightly over three miles long, with run- 
ning time of eight minutes. Except for the first mile 
out of Southall both roads are still laid with the bridge 
rails and longitudinal sleepers of old-fashioned Great 
Western practice. The “mixed” or broad and narrow 
gages interlaced, were at one time laid on this branch, 
which was opened in July, 1859, the former surviving 
till 1875. It is worth while to have a run over this and 
note the difference, and inferiority of it, compared to the 
chair road. On the line is a curious bit of engineering, 
where the canal crosses diagonally in a built-up cast-iron 
trough, a high road giving over the latter at the same 
point in a different direction, while rail and road level 
are only 34 ft. apart. 








Organization of the Lancashire & Yorkshire. 


The accompanying diagram of a British railroad organ- 
ization is reproduced in full, by way of showing how com- 
pletely the departmental method is adhered to. The first 
thing likely to strike the American observer is the con- 
spicuous absence of the division superintendent in charge 
of general operation. The British “district” is about the 
same as the American “division,” but the separation of 
freight from passenger traffic is carried beyond the “dis- 
trict,” which, in America, would quite unexceptionally be 
the operating unit, whether the organization were divis- 
ional or departmental. The Chief Traffic Manager, who, 
in this country, would be called General Superintendent, 
is the only operating officer below the General Manager 
who has control of both classes of traffic. 

It will also be seen that there is no officer who exactly 
corresponds to the President of an American road. The 
President of a British railroad, often titled, and seldom 
possessed of active railroad experience, figures mainly as 
the presiding officer at directors’ meetings: the General 
Manager is the active head of the road. Questions of 
ultimate policy, about which an American President is 
expected to be the chief authority, are usually handled 
in England by sub-committees of directors, who report 
to the main body at the annual meeting. , 

Further comment on this organization will be found 
in the editorial column. 





Foreign Railroad Notes. 


The Prussian State Railroads during their fiscal year 
ending with March last earned $24,013,962 more than 
during the previous year; a 7 per cent. increase. This is 
nearly $30,000,000 more than was estimated when the 
year began, there having been meanwhile a marked im- 
provement in business in the country. 

At the request of the Austrian locomotive works, the 
Minister of Railroads has directed that hereafter in all 
important railroad constructions, the contractors be re- 
quired to order all tools, machinery, vehicles, etc., from 
Austrian works exclusively, if such articles are produced 
in that country and can be supplied in time for the exe- 
cution of contracts without delay. 
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Locomotives for the United Railroads of Yucatan. 


The Baldwin Locomotive Works has. built. seven ten- 
wheel locomotives, one Atlantic type locomotive, and one 
six-wheel switching locomotive for the United Railroads 
of Yucatan. The Atlantic-type locomotive (Fig. 1) is 
standard gage and weighs 120,835 Ibs., with 61,825 Ibs. 
on the drivers, the driving axle load being only 30,912 
lbs. The cylinders are 18 in. x 24 in., and the drivers 
are GS in. in diameter. The boiler carries a working 
pressure of 180 Ibs., and contains 1,982 sq. ft. of heating 
surface with 134 sq. ft., or 6.8 per cent. in the fire-box. 
The grate area is 24.8 sq. ft. The boiler contains 244 
2-in. tubes 14 ft. 74% in. long. The fuel is soft coal. 


wood and prepare it for the next treatment which was 
the soaking in the second distillate of coal tar, or what 
he called Kreosot. This treatment has never been fol- 
lowed in practice as it only wastes the first distillate ; 
and Bethell’s method of treatment using the dead oil, 
which is the second distillate of coal tar, called by Moll, 
Kreosot, supplanted it. Presumably the name of Creosot- 
ing came from Moll’s suggestion, although it is a mis- 
nomer. Creosote properly is the name given to one of 
the products of the destructive distillation of wood; and 
none of this material is secured in the distillation of coal 
tar. Several of the constituents of both are identical, 
however, and the name was early given to the dead oil 
of coal tar. 
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Fig. 1.—Atlantic-Type (4-4-2) Locomotive—United Railroads of Yucatan. 


This engine is to be used on the northern division of the 
road. 

The ten-wheel locomotive (Fig. 2) is 3 ft. gage, and 
weighs about 73,000 lbs., with about 57,000 Ibs. on the 
drivers, the driving axle load being only 19,000 lbs. The 
cylinders are 15 in. x 20 in., and the drivers are 44 in. 
in diameter. ‘The boiler carries a working pressure of 
160 lbs., and contains 991.5 sq. ft. with 78.5 sq. ft., or 
7.9 per cent. in the fire-box. The grate area is 11.9 sq. 


The name at any rate has stuck, and while the disposi- 
tion to-day is to discourage the use of the term Creosote 
for the material, using in preference the term “dead oil 
of coal tar,” there is no objection to its use as a name 
for the treatment. 

The Boucherie method differed radically from the oth- 
ers in the method of injecting the chemical, which was 
generally sulphate of copper. At first, Boucherie applied 
his chemical by means of vital suction. A tree was 
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Fig. 2.—Narrow Gage Ten-wheel (4-6-0) Locomotive—United Rail- 


roads of Yucatan. 


ft. The boiler has 161 2-in. tubes, 10 ft. 11 in. long. 
The fuel is soft coal. 
The 6-wheel switching locomotive (Fig. 3) is 8 ft. 


gage and weighs 64,000 Ibs., the axle load being only 
about 21,300 Ibs. The cylinders are 16 in. x 20 in., and 
the drivers are 44 in. in diameter. The boiler carries a 
working pressure of 160 lbs., and contains 897.3 sq. ft. 
of heating surface with 72.3 sq. ft., or about 8 per cent., 
in the fire-box. The grate area is 13.4 sq. ft. The fuel 
is soft coal. 


History of Timber Treatment.* 

Active progress in timber preservation dates from the 
year 1832. During this and the ten following years, the 
processes of Kyan, Bethell, Burnett and Boucherie,.each 
giving his name to a process still known thereby, as well 
as the treatment patented by Margery, were introduced 
in England and France, and shortly put into very gen- 
eral use. Bethell, Burnett and Margery differed prin- 
cipally and as applied later, entirely, in the chemicals 
used. Kyan advocated the bi-chloride of mercury or cor- 
rosive sublimate; Bethell, various substances, including 
the dead oil of coal tar; Burnett, chloride of zinc; Mar- 
gery, sulphate of copper. Kyanizing was performed in 
open masonry pits without pressure, because of the cor- 
rosive effect of the mercury on metal. 
Margery’s patents show that the chemical was intended 
to be introduced into the wood by soaking; but this in 
practice was soon abandoned by them and injection by 
pressure substituted. 

The Bethell patent related more particularly to the 
method of treatment. This consisted of the use of closed 
vessels to contain the timber, in which first a vacuum 
was produced, the timber being partially surrounded by 
the chemicals, and being preferably placed in an upright 
position; then fully surrounded by the chemicals and 
pressure applied to force it into the wood. Bethell men- 
tions the dead oil of coal tar as one of the preservatives 
which can be used. Two years prior to this, a patent 
was issued to Franz Mill for a treatment consisting of 
a preliminary heating in a closed vessel, then the admis- 
sion of the vapor of the first distillate from coal tar, fol- 
lowed by soaking in this same distillate which he called 
eupion—the object of all of which was to season the 





*Extract from a paper by Walter W. Curtis, read before 
the New York Railroad Club, April 15, 1904. 
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schnitt of the Southern Pacific, who built works at Hous- 
ton, Texas, in 1887, and who supplemented this good 
work by having such records kept of the life of the tim- 
ber so treated, as to give us now sgmething like reliable 
data as to what may be expected under like conditions. 

The progress of burnettizing was comparatively slow. 
I prepared a paper on this subject in 1899, in which I 
estimated that during the previous twelve years, about 
10,000,000 ties (and burnettizing is used for nothing 
else) had been treated; and that during 1899 probably 
1,500,000 more would be treated. Returns from all the 
works in the country, now numbering thirty-three, show 
that in 1903 over 11,000,000 ties were so treated; 
amounting to about 10 per cent. of the entire tie supply 
of the country. This figure will be largely exceeded this 
year, probably reaching 14,000,000. 

Creosoting in this country dates from 1865 and has 
been principally used for the treatment of piles and tim- 
ber for marine work, to prevent destruction by worms. 
While a considerable number of ties have been so treated, 
the expense has been and still is too great, to permit gen- 
eral use for this purpose. Creosoting is by all means the 
best method of preserving timber known, and wherever 
the financial conditions are such as to permit the first 
cost, and where the timber will not, be destroyed mechani- 
cally regardless of its freedom from decay, there can be 
no question as to the best treatment to adopt. 

When creosoting was introduced into the United States, 
the Bethell process was followed, consisting of a vacuum 
followed by the application of the preservative under 
pressure. This required thoroughly seasoned timber 
which was an impossible condition here at that time. 

I have not yet been able to satisfy myself as to who 
first proposed seasoning wood by steaming it. Various 
methods of seasoning were patented. Seely in 1867 was 
granted a patent on a method of impregnating, consisting 
of immersing the timber in an iron tank filled with oil, 
heating it to drive out moisture, replacing the hot oil 
suddenly with cold oil, whereby it is forced into the wood 
by condensation, A patent to Hayford in 1872 added to 
the use of steam for seasoning, the pressure of hot air, 
to prevent the checking of the timber by the more rapid 
seasoning of the exterior portions of the wood. This 














stripped of its branches, excepting those at the extreme 
top, a cut made around the tree near the bottom, through 
the sap wood, the cut covered by a cloth or other means, 
and the solution of the salt fed to the open cut. The 
tree by its own suction would draw the preservative up 
through its entire length in a surprisingly short time. It 
is reported that in poplar it would rise 95 ft. in seven 
days, and that a good sized tree would absorb from 200 
to 300 litres. 

To follow this method on a commercial scale evidently 
was difficult, so it was modified by substituting for vital 
suction, hydraulic pressure. The trees were cut into logs, 
a cap applied to one end and connected to a supply of 
the preservative under pressure, resulting in its being 
forced through the log, driving out sap and water ahead 
of it. This process was at one time extensively used in 
France with good results, and is still used there for the 
treatment of telegraph poles. 

The processes of Kyan and Burnett, especially the lat- 
ter, were used largely in Europe for many years. 
nettizing is still used to a considerable extent there, espe- 
cially in Russia. Perhaps the proportion is best ex- 
pressed in the statement in the 1901 Bulletin of the 
International Railway Congress, where of 87 railroad 
managements reporting on ties, 28 used no preservative 
methods, 88 used creosote, 18 used zine chloride (Bur- 
nettizing), 4 used emulsions of creosote and zine chloride, 
8 used copper sulphate, 1 used brine. This plainly ex- 
hibits the recognition of the superiority of creosoting. 

The history of treatment in the United States extends 
about as far back, but the adoption of treatment has not 
been as general. For this there has been good reason. 
Our supply of timber being much greater, and the quan- 
tities required greater while the cost has been much less, 
the necessity for the conservatism of the supply and the 
economy of an expenditure for treatment, has not been 
sufficiently evident. 

The use of zine chloride or burnettizing dates from 
1850, but prior to 1885, the amount of timber so treated 
was not large. The times were not ripe for it—timber 
was too cheap and plentiful. There are three men in 
this country who have done yeoman work for the subject 
of timber preservation; Mr. O. Chanute, who designed 
and built several of the early plants and who has_ been 
interested in the operation of works for nearly twenty 
years; Mr. A. A. Robinson, who as Chief Engineer of 
the Atchison in 1885, after four years of experimental 
work, had works built in New Mexico; and Mr. Krutt- 





Fig. 3.—Narrow Gage Six-wheel 
United Railroads of Yucatan. 
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(0-6-0) Switching Locomotive— 


method was advocated and followed by E. R. Andrews 
in his works at Boston. 

S. B. Boulton in 1881 patented a method of seasoning 
by boiling the wood in the dead oil of coal tar, keeping 
the pressure in the cylinder below atmosphere, to permit 
the water to be removed at a lower temperature than 212 
degrees. A patent to Messrs. W. G. Curtis and J. D. 
Isaacs, of the Southern Pacific Railroad, was granted in 
1895, covering a process identical with Boulton’s, except 
that they do not use the vacuum during boiling. 

The philosophy of both is that as water is vaporized 
at 212 deg., while the oil does not vaporize under 300 
deg., a temperature maintained between these will drive 
off all the water, which can then be replaced with oil by 
pressure. Both of these methods have been used in this 
country with success. 

Preservatives for timber are needed to prevent deca; 
and to prevent destruction by marine worms. As under 
ordinary conditions, untreated timber will resist deca; 
for a considerably longer period than it will a hung) 
teredo family ; and as the amount of timber used on lav | 
and in water differed very materially, the use of treat: ! 
material for marine work made more rapid and gener! 
progress. It was soon recognized that no _ treatm 
would avail against the teredo and limnoria, except 
large injection of dead oil of coal tar. Treating wor's 
naturally sprang up to supply the demand, located alo'; 
the sea coast.and gulf line. 

These works doing commercial work principally, ord 
being placed only at the time the material was need 
necessitated the use of green timber and, I believe, 
if any of these plants have yard room sufficient to st 
any considerable supply of material. The use of si ‘ll 
green stock results in a much longer treatment be! 
required and in the opinion of some, in inferior work 

From 18 to 20, hours are required to secure the s: 
penetration as is possible with 10 to 12 hours, if air-- 
soned material is used, the difference being princip ''Y 
in the length of time spent in steaming the timber. 

If the English and Continental practice of long-t 
seasoning is followed. requiring storage for from 5 “ 
12 months, the steaming is eliminated entirely and | !1¢ 
time of treatment is cut down to about three hours. 

The disposition in the west is to adopt air season's. 
as being more economical and better, for treatment 0Y 
either the creosoting or burnettizing ‘processes. , 
plants at Somerville, Carbondale and Grenada and tli 
of the Chicago Tie Preserving Co., operate on seas0i! a 
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material entirely. At the Somerville plant there was on 
the ground seasoning on March 19, 1904: 
EGS a cinccusia bah necs seas ag Seaeatangcats etevs eee SOOO 
BM DOP a ois w.c.s0:0 eslesicns start 5,533,933 ft. B M. 
PURE oo iis 5 6-0:% c:s:bscre.6:0 0-0:0'6: 5 <0 Oe eee fC, 

The other plants being located farther north and being 
unable to secure their supplies at all seasons of the 
year, have so far been unable to secure such large stocks. 

The use of creosoted material is now becoming more 
general for another purpose, which promises a large mar- 
ket. This is for decked trestle bridges, where the bal 
lasted track is carried directly over the structure. Two 
types of such structures are in use; one where the deck 
is of solid timber, constituting the stringers and floor of 
the structure; the other, where separate stringers are 
used, covered with a 3-in. plank floor. 

Mr. E. B. Cushing, Engineer of M. of W. of the At- 
lantic system of the Southern Pacific, states that road 
began using solid deck creosoted bridges in 1885. “The 
first one built was examined recently and found to be in 
perfect condition. It has never had a dollar’s worth of 
bridge work on it since it was driven, the surfacing, 
aligning, ete., being done by section men in ordinary 
process of track work.” 

The other type of bridge, using stringers and a plank 
floor, has been in use on the Louisville & Nashville for 
many years. Mr. R. Montfort, Chief Engineer, recently 
wrote me: 

I cannot state the length of life of creosoted timber where 
properly treated. I can, however, say, that during the year 
1876 the New Orleans, Mobile & Texas used a large quantity 
of creosoted timber as piling for piers of iron bridges over 
Chef Menteur, Rigolets, Pearl river, West Pascagoula and 
East Pascagoula rivers. We are now renewing the super- 
structures of these bridges; replacing bridges erected by the 
Phoenix Bridge Company in 1876 with plate girders. At the 
Great Rigolets we have placed the new superstructure on the 
piles driven in 1876. Some of these piles are as much as 9, 
ft. long. At Chef Menteur we used seven piers, each con- 
sisting of 16 piles, or a total of 112 piles, not one of which 
was found defective, although driven 28 years ago. In this 
climate an untreated pile could not be counted on to last but 
about seven years, or at the most eight years. The piles at 
Chef Menteur vary from 75 ft., to 90 ft. in length. 

We have on the L. & N. miles and miles of trestle with 
creosoted stringers that were placed in 1876 and 1878, and 
are apparently as sound now as they were then. These 
trestles have, of course, been strengthened by the addition 
of other stringers so as to carry modern loads. 

Mr. Montfort well says, in the face of such results, he 
cannot tell what is the length of life of properly creosoted 
material. 

The development of the two types of timber deck 
described »bove has been due probably to two causes. 


I'he solid timber floor costs more and the open 
stringer form permits the use of both creosoted 
and unereosoted material in the same structure. 
The Chief Engineer of the Southern Pacific; Mr. 


Ilood, has made some tests of creosoted timber, which 
satisfied him the treatment seriously decreased its trans- 
verse strength. He has consequently changed his de- 
signs, using creosoted piles and timber below the string- 
ers. These are spaced open and covered with 3-in. plank 
protected by %4-in. thickness of prepared roofing and 
asphalt or with 3-in. plank creosoted. 

He expects in this way to secure a long lifed structure 
with the maximum strength. Before generally accepting 
Mr. Hood’s conclusions as to the effect of creosoting on 
the strength of timber, opposed as they are to the gen- 
eral understanding on the matter, confirmatory tests will 
he necessary to show that it is the creosote and not the 
manner of injecting it or the particular timber tested, 
which is responsible for his results. Such tests are in 
process and in contemplation, and I will be much sur- 
prised and disappointed if the same timber treated when 
air seasoned and with moderate temperatures, does not 
give better results. It is very unfortunate that more 
tests to prove the theories and methods in timber treat- 
ment have not been made; and disappointing as Mr. 
Ilood’s results are, the facts are needed and his work 
inay result in showing a decided difference in the value 
of the various ways of applying the preservative. 

The greatest demand, of course, of the railroads on our 
forests is for ties. A perfect preservative must be a 
germicide, which is insoluble in water, non volatile under 
usual temperatures, preferably an excluder of air and 
water—and cheap. In the dead oil of coal tar, we have 
the first three elements and the fourth to a considerable 
degree. By the usual methods of injection, it cannot be 
called cheap, except in consideration of its ultimate 
economy through long life. Creosote in America is worth 
about one cent. per Ib., delivered at the works. The 
cost of the ties treated depends upon the amount in- 
jected. In Great Britain they use from 8 to 10 Ibs. of 
oil per cu. ft. of timber for Baltic red-wood; in France 
and Germany for beech and pine, from 10 to 20 Ibs. 

The life secured from the ties varies pretty closely 
according to the amount of preservative used. : 

On the basis of 10 Ibs. per cu. ft., a tie containing 3 
cu. ft. would cost here for oil alone, 30 cents. 

The usual charge made by treating works for labor, 
fuel, profit, ete. is from $5 to $7 per 1,000 ft. B M. 
This adds to the cost of oil 20 to 25 cents. The cost of 
a 12-Ib. treatment would be about 15 cents per cu. ft. 
The cost of Burnettizing is about.3%4 cts. per cu. ft. 
of Zine tannin is about... .5 ets. per cu. ft. 
of Zine creosote ........ 7.5 cts. per cu. ft. 


This high cost of creosote accounts for the many ef- 
forts to secure the same results with other materials, or 
with combinations with other materials which will re- 
duce the amount of tar oil required. 


some of them indeed hygroscopic. 


One way of doing this is to put in less oil alone, but 
the trouble is that the injection is then superficial and 
any checking of the timber or wearing under the rail 
destroys the protection, permitting access of air to the 
unprotected center and early decay. The Southern Pa- 
cific made a test in 1895 in West Texas, where 1,694 sap 
pine ties were impregnated with 6 Ibs. of tar oil per cu. 
ft., and laid in track with the same number of untreated 
ties of the same character. After 51% years’ service, not 
one of the creosoted ties had been removed, while 16 per 
cent. of the untreated ones had been taken out on account 
of decay. Unfortunately no later reports have been made 
on this experiment. 

The principal objection to the processes using zinc 
chloride, sulphate of copper and other mineral salts is 
that such salts are all more or less soluble in water; 
They are effective 
germicides, and as long as they remain in the wood in 
sufficient quantity, will prevent decay. It will probably 
be admitted that the injection of any antiseptic, which 
at the same time has no directly injurious effect on tim- 
ber, is beneficial; and in proportion to its antiseptic 
power and its difficulty of removal. The solutions con- 
taining metallic salts are more readily injected than oils 
and it has consequently been attempted to use them in 
conjunction, and various methods have been patented for 
this purpose. Mr. J. B. Card, who introduced the Well- 
house treatment, proposed a method of first injecting : 
small amount of tar oil, then immediately thereafter, 
injecting a solution of ‘zine chloride. He stated by this 
means, he secured a much better distribution of the oil 
throughout the wood than was possible with the ordinary 
injection of the same amount of oil, and at the same time 
thoroughly protected the interior of the stick with the 
zine chloride. 

In Germany a method has been used for a number of 
years in which the solution of zine chloride is mixed 
with tar oil and the two injected at one time into the 
timber. This method requires for its success a very light 
grade of oil difficult to obtain and of high cost, and there 
is some discrepancy in the reports of observers as to the 


uniformity of injection in 


country, and I will only say that the Atchison, with an 
experience extending over 17 years, shows an average 
life for inferior pines and spruces treated with zine 
chloride, of 11 years. The Atlantic system of the South- 
ern Pacific, with the same number of years’ experience, 
shows a life of sap pine ties treated with the same ma- 
terial of nine and one-half years, while the Pacific sys- 
tem of the same road where treated ties have been used 
for 10 years report 57 per cent. of the ties laid in track 
in 1895 as being in service after eight years. The Penn- 
sylvania Railroad in a test instituted in Indiana in 1892, 
where burnettized hemlock, and untreated white oak laid 
in rock ballast, show an average life to date of 10.58 
years for the first and 10.17 years for the second, with 
41%, per cent. of the hemlock and 33 per cent. of the 
oak still in service. With burnettized tamarack, an 
average life of 8.84 years and of untreated white oak 
9.47 years, both laid in gravel ballast and with now all 
of the ties removed, has been secured. 

In a paper read last year before one of our societies, 
I summarized the situation as follows: “It is safe to say 
that whenever an inferior tie can be purchased and treat- 
ed by burnettizing, and then cost no more than a white 
oak or other first-class tie, the adoption of treatment by 
that or a better process is justified. It may not be pos- 
sible to determine which particular treatment is the most 
profitable, but this should not be considered as justifying 
the failure to begin treatment. A plant should be de- 
signed to treat by either, and if the future necessitates 
a change, this can be readily made; and in the mean- 
while, which ever has been adopted, it is reasonably cer- 
tain results will be worth the cost.” 








Motor-Driven Cylinder-Boring Machine. 

The accompanying illustration shows the application 
of a motor drive to a No. 2 locomotive eylinder-boring 
machine, made by the Newton Machine Tool Works, 
Philadelphia. ‘The motor is a 15 h.p. Crocker-Wheeler 
standard type [, semi-enclosed. The C.-W. multiple volt- 


age system of speed control is used. Two sets of sliding 





ties occupying varying posi- 
tions in the cylinder; the 
tendency being, of course, in 
any such mixture for the oil 
and water to separate on ac- 
count of their varying speci- 
fic gravities. This method 
however, has given satisfac- 
tory results in practice, and 
is undoubtedly an improve- 
ment over straight burnet- 
tizing. 

In April, 1894, the South- 
ern Pacific laid in western 
Texas, 1,824 sap pine ties, 
which were given an injee- 
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tion of 12 lbs. of 2 per cent. 
solution of zine chloride. 
The ties were then removed, 
allowed to dry in the air for ten days, replaced in the 
cylinder and given a second injection of 3 Ibs. of creosote, 
both quantities being in Ibs. per cu. ft. 

At the same time 1,694 untreated heart pine ties were 
placed in the same piece of track. In December, 1900, 
after nine years and eight months of service, 8 per cent. 
of the treated ties had been removed, and 94 per cent. 
of the untreated heart pine ties had been removed. 

Another method of doing the same thing has been that 
of injecting the solution of zine chloride and immediately 
following this with a second injection of tar oil, the first 
injection being stopped at the proper point to permit the 
injection of about 3 Ibs. of tar oil per cu. ft. A number 
of these ties have been in service for six or eight years 
with very satisfactory results. 

I have given above a statement of the comparative 
costs of the zine creosote treatments as compared with 
others. 

There is one other treatment which has been before 
the public for some years, and which. has some very de- 
sirable theoretical features about it; namely, the Hassel- 
mann process. This consists in boiling the timber in a 
solution of several substances, the principal one being 
sulphate of iron. There have been a number of treat- 
ments proposed whose value was based upon the securing 
of a chemical reaction in the wood itself, but there has 
been a good deal of scepticism about the securing of such 
reactions and the Hasselmann process seems to be the 
only one in which clear evidence has been given of suc- 
cess in that regard. This process is very cheap, the pene- 
tration of the wood thorough, and it is to be hoped that 
the claims of the promoters thereof may be justified by 
the test of time. The actual value of this process, how: 
ever, for ties is still to be demonstrated, as compared 
with other treatments. 

I have so far failed to mention a modification of the 
zine chloride process known as the Wellhouse treatment. 
This consists of the injection of zine chloride, followed 
by injections of solutions of glue and of tannin, the object 
of the two latter being to plug up the ducts of the tim- 
ber by the artificial leather formed by the glue and tan- 
nin. This treatment has been in use in this country for 
a number of years with very satisfactory results, al- 
though it is now disputed as to the increased cost over 
the ordinary burnettizing being justified by the increased 
life secured. 

I do not propose to cumber your records with long 
statements as to the detailed results of treatment in this 


* alent to 127,631,000 bushels of wheat. 


Motor-Driven Cylinder Boring Machine. 


gears for speed reduction are also provided which double 
the speed range of the motor and controller. This ma- 
chine will bore cylinders up to 30 in. in diametgr, and 
will bore and face both ends of cylinders up to 42 in. 
in length. The machine was installed in the shops of 
the Jeanesville Iron Works, Hazleton, Pa., by Dodge & 
Day, Modernizing Engineers, Nicetown, Pa. 
Foreign Railroad Notes. 

The Russian railroads have long collected a tax of 2% 
cents on each ticket sold for the benefit of the Red Cross 
Society. In consequence of the war this tax has been 
raised to 5 cents. Another result of the war is the re- 
duction of the amount authorized for new railroad con- 
struction by $27,500,000, of $5,000,000 in other railroad 
appropriations, and of $2,150,000 for harbor works at 
Port Arthur and Vladivostok. 





Russian railroad statistics for the first half of 1903 
have already been published, showing the aggregate length 
in operation June 30 to have been 38,068 miles, including 
the lines in Finland and in Asia. Of these all but 11,978 
miles were state railroads. Only 187 miles of new road 
were opened during the half year. The statistics of oper- 
ation do not include the Finnish railroads (2,468 miles). 
The gross earnings for the half-year averaged $4,321 per 
mile—a very satisfactory amount. The Siberian Rail- 
road meanwhile earned but $1,947 per mile, and the other 
Asiatic railroads still less. Statistics of traffic are given 
for every month, which ought to be very valuable for 
the domestic trade, but without comparisons with the pre- 
vious year. Among the most significant shipments were 
6,660,000 tons of coal, nearly three-fifths of which came 
from the Donez basin, and nearly all the rest of it from 
Poland; and 927,112 carloads—say 2,048,000 barrels— 
of petroleum and its products. The shipments of grain 
to border stations or to seaports, and so presumably 
nearly all for export,-amounted to 3,828,640 tons, equiv- 
About one-fourth 
of it was wheat, 18 per cent. oats and one-eighth rye. The 
exports across the border by rail were not one-sixth of 
the whole. More than twice as much went to Black Sea 
ports as to Baltic ports. The grain shipments from points 
on the Siberian Railroad to the border were almost nil— 
only 95 carloads in all. The total number of passenger 
journeys on this railroad was 1,173,000 and the ship- 
ments of freight 1,102,932 tons. 
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EDITORIAL ANNOUNCEMENTS. 

CONTRIBUTIONS.—Subscribers and others will ma- 
terially assist us in making our news accurate and com- 
plete if they will send us early information of events 
which take place under their observation, such as 
changes in railroad officers, organizations and changes 
of companies in their management, particulars as to 
_the business of the letting, progress and completion of 
contracts for new works or important improvements 
of old ones, experiments in the construction of roads 
and machinery and railroads, and suggestions as to its 
improvement. Discussions of subjects pertaining to 
ALL DEPARTMENTS Of railroad business by men prac- 
tically acquainted with them are especially desired. 
Officers will oblige us by forwarding early copies of 
notices of meetings, elections, appointments, and espe- 
cially annual reports, some notice of all of which will 
be published. 

ADVERTISEMENTS .—We wish it distinctly understood 
that we will entertain no proposition to publish any- 
thing in this journal for pay, EXCEPT IN THE ADVERTIS- 
ING COLUMNS. We give in our editorial columns OUR 
OWN Opinions, and these only, and in our news columns 
present only such matter as we consider interesting and 
important to our readers. Those who wish to recom- 
mend their inventions, machinery, supplies, financial 
schemes, etc., to our readers, can do so fully in our 
advertising columns, but it is useless to ask us to 
recommend them editorially either for money or in con- 
sideration of advertising patronage. 


Owing to a printer’s error in the article entitled 
“World’s Fair Travel” in our issue of June 3, the 
wrong dates were placed over the figures of passenger 
earnings at the time of the Centennial Exposition. 
The first table printed last week (aggregate passen- 
ger earnings of all the railroads in the country, ex- 
pressed in millions of dollars) should read as follows: 


1873. 1874. 1875. 1876. 1877. 
37.4 141.0 139.1 136.1 130.1 


The Organization of the Lancashire & Yorkshire. 

The diagram of the organization of this British rail- 
road, in another column, shows in more minute detail 
than any heretofore published a strictly departmental 
assignment of duties. It is made for the control of 
about 36,000 employees, and for the operation of 571 
miles of road, with 1,536 locomotives, 4,845 coaches 
and 30,956 freight cars owned by the company, and a 
large but unknown number of freight cars of private 
ownership. The train mileage for the last half year 
was: Passenger, 6,331,769; freight, 2,708,700. These 
figures give an idea of the density of the traffic (but 
not the amount of it, as the ton-mile accounts are not 
reported) on a complicated system reaching across 
England from Liverpool and Fleetwood on the west 
to Goole and Hull on the east coast. 

The army of employees is large in comparison with 
a similarly situated American road, and this is due 
to several causes. The complete manual block sys- 
tem, and the interlocking of all points with signals, 
employs nearly 2,000 men. There are between 3,000 
and 4,000 porters, but in comparing it should be borne 
in mind that these men perform services in handling 
freight and passengers’ baggage, of a kind not com- 
monly furnished by American roads. There are more 
that 500 horse drivers needed because the company 
does its own express freight business. In mainte- 
nance of way a muth larger force is employed than 
on any American road. The hardwood wedges in the 
chairs need continual attention and the track is ex- 
amined twice a day. The company makes all its loco- 
motives and a large proportion of its materials and 
supplies, and 3,500 men are employed at the Horwich 
shops. 

The number of men and the cost of working is 
heavily increased by the arbitrary requirements of 
the Board of Trade, with the object of serving the 
public demands and securing the greatest possible 
safety. They are not openly complained of, but the 
saving of life and the avoidance of wounds, consid- 
ered unsentimentally as a commodity, are dearly paid 
for and are all the more high-priced because the meth- 
ods are prescribed in minute detail by the Board, 
which does not consist of experienced railroad men, 
but of men who may fairly be called amateurs— 
honest and earnest ones. 

Much can be learned from the systems of inspec- 
tion. There are many inspectors, usually promoted 
from lower grades of employees, and they get near to 
the men whom they supervise, saving a wurld of 
trouble for the superintendents, saving life, prevent- 
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ing loss and costing not unduly. It is well worth 
study and imitation. An idea of their functions can 
be had from the following description of the duties of 
a few of them: Inspector Roberts, stationed at Vic- 
toria station, Manchester, has general supervision of 
the engines in the station; arranging movement of 
engines ‘disorganized through fog, accident or fail- 
ures. He is represeniative of the locomotive depart- 
ment on the Signal Sighting Committee, which visits 
all places where new signaling or alterations of the 
existing signaling are to be made. The representative 
on this committee, of each department, reports to his 
headquarters the recommendations arrived at. Rob- 
erts meets inspectors of other departments to inquire 
into delays or irregularities, when so ordered. He 
travels on locomotives to report their condition, etc. 
Inspector Young, stationed at Horwich, inquires into 
irregularities, delays and any other matters, as in- 
structed. He travels on footplates of engines, report- 
ing on their condition, as well as the working of the 
drivers. Inspector Horne, stationed at Horwich, is 
chiefly engaged in investigating and reporting on the 
running of goods trains; travels on the footplates, re- 
porting on the condition of engines and the working 
of the drivers, and following up any other matters as 
ordered. Inspector Barnes follows up matters con- 
nected with the steres at the running sheds, checking 
books and demands, and following up any lost arti- 
cles, etc. There are also usually two footplate in- 
spectors attached to the head office who travel on the 
locomotives and record the running of the trains and 
workings of the drivers. : 

The departmental lines are sharply drawn,»as may 
be seen. An instance of it is in the traffic (operating) 
department, where one officer has charge of the move- 
ment of passenger trains and another of the move- 
ment of freight trains. There would seem to be op- 
portunities for friction in such a division, but the 
arrangement is said to work well. As is apt to be the 
case, the impress made on the organization is plainly 
affected by the previous training of the head of it. 
Mr. J. A. F. Aspinall, the general manager, was ‘ong 
the. chief mechanical engineer. He designed most of 
the company’s standard locomotives and the ‘great 
shops at Horwich, which are in a way a model. As 
might be expected, his organizations of both of the 
engineering departments are elaborate and especially 
well done. For example, it may be said, generally, 
that every man entitled to be on the footplate is, in 
all his duties, in charge of the chief mechanical engi- 
neer’s officers. Mr. Hughes, at the head of it, has a 
locomotive running department and his shed foremen 
employ, examine for promotton and discipline the 
men. They also handle wrecks. It is the perform- 
ance of this function, together with the inspection 
system, which so greatly lightens the superintend- 
ent’s work, or, rather, makes it possible for him to 
do his work. 


One Way of Getting Discipline. 

It may be well to study the methods of English 
railroads and find why it is that disobedience of 
orders by those who have to do with train movement 
is proportionately more frequent here than there.’ It 
is beyond question that our division superintendents 
are, at least, as vigilant, earnest and alert as theirs, 
but we have more accidents due to disobedience, and 
one road records two disobediences for each one hun- 
dred observations by “surprise inspection.” With 
skilful officers who spare themselves not at all, and 
excellent material for employees, this is neither an 
excusable nor a tolerable condition. The way is 
wrong. The way out is first in choosing the right 
sort, and second in close watching. 

In choosing: One English company refuses to em- 
ploy, or rather does not employ, an engine driver 
who is a machinist—one who has served his time in 
the shops. They say that the locomotive is made and 
repaired by men trained for that purpose, and that 
any interest in or special knowledge of that part 
of the railroad’s work by so much diverts the 
thoughts of the driver from his specific duty of watch- 
ing track and signals and maintaining his engine’s 
power. The drivers are recruited from the firemen 
class, who are in turn found among the ambitious 
and capable wipers and others employed around the 
stalls. They tell us that it is quite unnecessary for 
a driver to be a machinist; that repairs are not made 
on the road; that in case of breakdowns but little is 
needed beyond a skilful use of the wrench and ham- 
mer; that, for example, only ordinary gumption is 
wanted for uncoupling one side and running in 


with one cylinder. This is in sharp contrast 
to the practice on some American roads, and, 
if it is true, that the English system of re- 


cruiting gets safer drivers than we get, it does 





not prove that knowledge is dangerous, but rather 
that the capacity for repeating the same duty a mill- 
ion times without error is so considerable an accom- 
plishment that it can only be got bya training which 
shuts out time for other thoughts while on duty. Mr. 
M. N. Forney long ago found that he could not safely 
run a locomotive, even of his own design, from sta- 
tion to station. : 

It is commonly said that, by reason of the some- 
what more clearly defined class distinctions in Eng- 
lish life there exists there a great body of men of 
moderate ambition, better fitted than those we have 
for comparatively humble duties. This is believed to 
be only partially, if at all, true. The peoples of the 
English-speaking race are quite alike in capacity and 
accomplishment; the difference is rather that the class 
from which the splendid British “railway servant” 
is drafted is physically grouped and more easily acces- 
sible and identified, both by himself and by the officer 
who is looking for him, than it is in America, where 
the lines of distinction are less clear. We have an 
abundance of material for making a body of faithful, 
unerring, railroad employees sure of a comfortable 
living and a life service fully up to their capacity, 
but it seems to be the one bad result of the public 
school and the high school that too many are tempted 
to long for occupations for which they are not fitted. 
There are lots of professional men who would have 
done better on the footboard. 

In watching men: The system of inspecting and 
reporting on strict observance, on English roads, is 
minute and inflexible. The passenger train crew con- 
sists of the driver, fireman and one or two guards. 
While waiting at a station platform the guard, at the 
request of a passenger, walked a few yards from his 
train to beckon a newsboy. The station master 
promptly reported this infraction to headquarters. 
Such reporting is invariable. Station masters, guards, 
signal men and drivers report every violation of rules 
and regulations whether or not it is a danger-causing 
one, without a thought of spying or unfriendliness. 
Small rewards of from ten to twenty shillings are on 
some roads paid to drivers and others who discover 
and report wrong conditions capable of causing an 
accident. 

The vital element in British railroad organization 
for maintaining discipline in all departments is its 
staff of inspectors. Their number is appallingly large. 
More than a man to the mile of road are so classed by 
one company. Another reports about one-third, and 
still another about one-quarter as many inspectors as 
they have miles of road. But these inspectors do 
other work than that implied by the title, and they 
are of many grades. For purposes of present consid- 
eration we have to do only with those who relieve the 
superintendent of the impossible duty of watching 
and knowing his train and signal men. Such an in- 
spector is paid from $30.00 to $80.00 a month. He 
has been promoted from among the guards, signal 
men or porters and known the mental and physical 
condition of all the men on his sub-division. Reports 
of station masters, and other employees, of observed 
violations of rules are referred to him. He is a king 
among his own kind; happy and content at this, the 
summit of his ambition; something of a martinet: 
apt to be as kindly as he dares to be, but with a sense 
of duty tuned higher than the military pitch. He is 
the soul of discipline and he fully relieves the super 
intendent from that harassing, nerve-destroying 
anxiety which comes from a sense of theoretical, bul 
impossible duties undone. Nevertheless, the British 
engine driver occasionally runs blindly past a red 
signal, and the signal man occasionally gives a clear 
to a fast express when he has already accepted a light 
engine for a cross-over in his block; but this is th: 
human fallibility which we are trying to eliminate b 
mechanical and electrical devices. 

The lesson from the comparison, if there is a lesson 
is that it may be better to omit from the requir« 
ments for enginemen everything which does not bea 
directly on competency for handling an engine i 
good order, on knowledge of the road, and on menta 
and moral capacity. That the American superintend 
ent needs such help as the English superintende!: 
gets from his inspectors is unquestionable. 








Anti-Trust Remedies. 





The Yale Review for May has an article of som 
length on “Anti-Trust Remedies, Under the Northei 
Securities Decision,’ from which we have quote 
rather copiously in another column. The writer h«: 
not very clearly and satisfactorily pointed out wha 
are the several anti-trust remedies he finds under tliv 
Northern Securities case, apart from such remedie~ 
under other cases in the same court, or apart fron! 
other remedies which have been more or less dis 
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cussed in the public prints, without reference to any 
special decision. He is of opinion that this case “de- 
cides two constitutional questions of wide bearing: 
first, that the constitutional right of any person to 
buy and hold any piece of property . . . does not enable 
one corporation to purchase‘a controlling interest in 
the stock of another against the will of the sovereignty 
by whose permission the latter conducts its operation; 
and, second, that the jurisdiction of the nation over 
interstate and foreign commerce is so broad that the 
ownership of the stock of corporations, engaging in 
that commerce, is subject to Federal regulation to 
some extent at least.” 

That these propositions may remotely, in effect, fol- 
low from what the court did decide is perhaps in a 
certain sense true. But the author is quite misled, 
we think, in concluding that the court decided that it 
had jurisdiction to determine whether a corporation 
of one’ State has a right to purchase a controlling in- 
terest in the stock of another corporation of a differ- 
ent State, or that the court decided any such question. 
The real question before the court, stripped of all 
technical covering, was whether the Northern Securi- 
ties Company was a combination or conspiracy to re- 
strain interstate commerce, and whether its acquisi- 
tion of the stock of the Great Northern and of the 
Northern Pacitfic was in restraint of such commerce. 
What puzzled lawyers before the actual decision was 
whether the court could possibly find that a lawful 
corporation was an unlawful conspiracy; whether a 
company legitimate in charter, regular in incorpora- 
tion, innocent and commonplace in its nominal under- 
taking, could be adjudged by the court to be a mere 
cover for a-combination in restraint of trade. 

The court found, as a fact, that the.company was 
incorporated to effect this unlawful purpose. It there- 
upon forbade the prosecution of the scheme. No one 
acquainted with the earlier decisions of the court and 
the facts of the case was surprised at the fact found 
by the court. What startled, or at least surprised, the 
country .was the ease with which the court brushed 
aside the innocent, lawful, corporate shield to expose 
ihe guilty, unlawful combination beneath it. It was 
supposed that the form of the monopoly would be its 
safeguard, that the lawful panoply would forbid judi- 
cial penetration, that the law would not molest the 
law. The tremendous force of a legal presumption, in 
favor of a legal entity, supported the Northern Securi- 
ties Company, but that was its only force. Once 
stripped of its corporate guise, it was as weak and 
commonplace in its formation and purposes as the 
Trans-Missouri Freight, or the Joint Traffic Associa- 
tion. When the court shattered this fair, but false 
fabric, necessarily the rights resting upon it fell with 
it. The stock of the company depended for its value 
upon accomplishing the purpose of the formation of 
the company and, when that purpose became impos- 
sible, dissolution was inevitable, as a practical result. 
In this remote and consequential sense the decision 
may be said to affect or even regulate the ownership 
of stock. But to say that the court undertook, in this 
case, to pass upon any question of the right of indi- 
vidual ownership of stock, or of the rights of stock- 
holders among themselves in such a corporation, or 
'o regulate such rights in any direct way, is quite 

‘nsupported by anything in the decision itself, or the 
opinions of the justices in support of it. 

The case leaves all holding companies just where 
hey were before it. It has made them neither better 
uor worse, neither stronger nor weaker, neither more 
lawful nor less lawful. He that is holy will be holy 
still, and he that is filthy will be filthy still. It is as 
if the court had said: “We have nothing to do with 
holding companies as such, but we shall enjoin com- 
hinations and conspiracies to restrain interstate com- 
merce, wherever we find them, in whatever form, and 
with whatever consequences to those interested in 
them.” 

The writer of the article referred to thinks that 
there is a plain remedy to break up the Anthracite 
Coal Trust and similar combinations, and that is 
that the nation “provide that (after a reasonable time 
in which to unload present holdings) no company 
engaged in transportation shall engage in any agri- 
cultural, mining or manufacturing industry, or di- 
vectly or indirectly hold any of the stock of any cor- 
poration engaged in such industry.” But this remedy 
is not so plain to us as it is to the author. We are 
unable to see what authority Congress has to deter- 
mine the objects for which a State corporation may 
be organized, or the kind or amount of property it 
may possess. The Supreme Court of the United 
States has expressly disclaimed, in this very North- 
ern Securities case, any such power for itself or for 
Congress. 

“It is now generally agreed,” says the writer, “that 
publicity should be demanded from all of these large 


corporations. I do not mean a confidential disclosure 
of their transactions to Federal or State officials (a 
whisper that may sometimes prove more detrimental 
than helpful to the public interest), but a publicity 
which reaches to the stockholders.” This, if it be 
possible, cannot be considered so much an anti-trust 
remedy as a nurturing trust regulation. It is not a 
trust preventive, but a trust preservative, having the 
purpose to convert all into “good trusts” by making 
them tell what they do, Though it is current with 
popular orators on political platforms to proclaim 
publicity as a panacea for corporate mismanagement, 
none of these gentlemen have undertaken to explain 
what they mean by publicity. A clear and practicable 
scheme does not seem to have been promulgated at 
all, or, if so, it improves little upon present legal 
requirements in many States. Ordinarily there are 
three classes interested in the large corporation, or 
so-called trust—first, the managers; second, the stock- 
holders, and, third, the general public. As long as the 
managers work faithfully and successfully with the 
stockholders to fleece the general public, publicity is 


not demanded—except by the party fleeced. But, asa. 


capacity of this sort grows by exercise, it soon be- 
comes profitable to take advantage of every oppor- 
tunity presented, and in time the stockholder himself 
becomes a victim also of the manager. This second- 
ary victim has no right to complain of the very proc- 
esses he has inflicted upon others. When robbers fall 
out they have no redress, in our law, for an unequal 
and unjust division of the spoils. If one deliberately 
joins a trust, we may with equanimity leave him to 
the consequences of his choice. Why should the rest 
of mankind suspend its labors, to devise some scheme, 
publicity or what not, to help the plunderer get more 
plunder, or preserve what he has already acquired? 
What the law perhaps owes to such unfortunates, be- 
sides the remedies open to all, is to require that all 
trusts should be branded as such, just as oleomar- 
garine is required to be marked, or a vicious dog to 
be muzzled. This sort of publicity is doubtless feas- 
ible, and, if not efficacious in all cases, is at least 
harmless. 

Let no one suppose that an innocent stockholder 
defrauded by the managers of his corporation has not 
his remedy. The law books are full of precedents 
for all kinds of relief. But the trouble is that the 
resources of his opponents are so ample as to 
lengthen out the contest in many cases beyond his 
endurance. And not only are numerous civil reme- 
dies supplied to a complaining stockholder in the sev- 
eral States, but they all abound with drastic criminal 
punishments against directors who are guilty of 
fraud or negligence in their office. But again, on this 
side of the law, the wealth of the accused commands 
such influence and means of defense that justice is 
more often chagrined than gratified. And back of 
all this, we regret to say, there exists a certain public 
opinion which does not require severe punishment to 
be inflicted upon unscrupulous manipulators in com- 
mercial transactions, a condition which may be nat- 
ural, in a country developing more rapidly perhaps 
than safely. 

But the question we are all interested in is what 
can be done, and what ought to be done, to protect 
the general public from the evils of vast aggregations, 
whether of capital or labor, which respect not the 
laws of man or nature. If the remedy be found in 
“publicity,” what sort of publicity? What is to be 
published—the minutes of the directors, the issue of 
stock and the summaries from the treasurer’s books? 
All these are usually published, either under the law, 
or by the newspapers, but, like dead men, they tell 
no tales. Statements of general condition, annual re- 
ports and prospectuses are so phrased as to be reas- 
suring to the inveigled, and alluring to the outsider, 
generally true in a sense, but substantially false and 
misleading. They may comply with the law, and yet 
convey no information worth the having. A few bold, 
unwary men may be caught and mulcted, but an in- 
dictment upon these formal reports—“publicity’—is 
rarely followed by a verdict of guilty, and still more 
rarely by incarceration. What else does this “pub- 
licity” mean? It may include a large number of 
meaningless or unimportant details. It may include 
also the short, simple and innocent annals of debits 
and credits, assets and liabilities, with their tedious 
balancing to a cent. But all these together do not 
furnish the clue to what has gone on, under the rose, 
during the period covered, which one may imagine 
though he does not know, or which he cannot imagine 
and will never know. What we all want “publicity” 
to tell us is how the managers made $40,000,000 in 
forty weeks, how much they must pay back, and what 
they did that was unlawful, and when and how. Can 
we expect “publicity” to persuade these gentlemen to 


do these things? Indeed, the fundamental defect in 
“publicity” is that it does not tell us what we want 
to know, and does tell us what we do not want to 
know. 

The fact is, there are, in our judgment, no legal 
anti-trust remedies worthy of the name, and, further- 
more, there can be none, and ought to be none. The 
trust is as much a natural development in the com- 
mercial world as vegetation in the natural world. It 
sometimes takes on an exaggerated, abnormal and 
injurious growth, like that found occasionally in 
plant and animal life. It is the tendency of the time, 
watered and fertilized, in a congenial soil. In this 
process not a few ogres and blood-drinking giants, 
enemies of the human race, merely, are engaged, but 
many respectable law-abiding citizens of moderate 
means, seeking a reasonable opportunity for the exer- 
cise of their abilities, or the investment of their cap- 
ital. We are going to hope that these large combina- 
tions will some day be all quite free from the shams 
and frauds and tyrannies~that have disgraced so 
many of them—a consummation to be effected not so 
much from high spirituality as from the stern, in- 
evitable requirements of commercial success, and the 
law of the survival of the fittest. 


The Texas Railroad Commission as a Law Maker. 





The Texas Railroad Commission, with its positive 
ideas and its exceedingly direct way of doing things, 
generally manages to keep itself in print most of the 
time. It now appears that Commissioner Colquitt has 
discovered that he is a first class law maker and feels 
somewhat galled that the State Attorney General should 
entertain doubts as to his authority. The Commissioner 
introduced a resolution before the Railroad Commission 
last month to the effect that the giving of free passes 
by railroads in the State was discrimination in favor of 
the recipients and was at variance with and denounced 
by the State Constitution and statutes. The resolution 
further ordered that after Dec. 31, 1904, the Texas rail- 
road companies should be prohibited under penalty of 
the law for discrimination, from issuing free transporta- 
tion to any one whomsoever, except their own officers 
and employees. The resolution was referred to the At- 
torney General of the State for his opinion as to the 
authority of the Commission to make such an order, and 
the Attorney General replied definitely and concisely that 
the Commission had no such power. He added that the 
Legislature was clothed by the Constitution with author- 
ity to pass laws, and among other things to prevent un- 
just discrimination and extortion in rates, and said that 
the Legislature presumably could have created a commis- 
sion with such powers had it desired to do so, but it 
had not seen fit to confer this authority. 

Commissioner Colquitt, however, in his capacity of law 
maker to the community was not to be deterred by any 
such minor hindrance as the opinion of the Attorney 
General, and in a long article published in the daily 
press immediately after the decision was given, adhered 
strongly to his own opinions and is quoted as saying: 
“For myself, I have no doubt of cur authority to promul- 
gate and enforce this order, and it should be done. If 
doubt exists, that doubt should be resolved in favor of 
the order.” And again, “There is no trouble about a way 
if there is a will to do.” j 

The Texas Producers’ Review takes the foregoing in- 
cident as a text for a talk on the relation of the Texas 
Railroad Commission to the railroads of the State. It 
does not criticize the anti-pass order on the merits of 
the question, but simply from the way in which it has 
been brought before the public, and holds that Commis- 
sioner Colquitt is thereby creating political capital. In 
the words of the Review, ““How long, O Lord, how long, 
before we can separate business and politics! F 
We folks at nome understand these things. We know 
that the railroad corporations are fit, for lack of some- 
thing else, to make capital out of, but it does us untold 
harm. The 30,000 and more people of other States who 
have their money invested in Texas railroads do not, 
neither can they, understand it, To them it appears as 
the doings of a whole people that are antagonistic to 
foreign money and railroads in this State. While our 
people in all sections of the State are calling for foreign 
money, more railroads, and immigration, and spending 
time and money to get them, their efforts are nullified 
by a few politicians standing high up in positions with 
which we honored them, and giving out opinions and ex- 
pressions to attract attention wilfully which go all over 
the country as the opinions and expressions of our 
people at large.” 

This is merely another illustration of the fact which 
has been evident for some time that the railroad interests 
in Texas are sharply divided into three classes; consist- 
ing of the railroads, which provide transportation; the 
shippers, which provide traffic, and the Railroad Com- 
mission, which looks upon both classes with a marked 
suspicion that is cordially reciprocated. The population 
at large seems to desire the railroad facilities, and is ap- 
parently pleased with those it receives, whereas the 
Railroad Commission looks upon the railroads with ill 
disguised horror and disgust and places such restriction 
on them that a Texas railroad officer recently writes 
that he would not accept a certain proposed branch as a 
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gift free of all encumbrances, unless the Railroad Com- 
mission would agree to keep their hands off of it. Some- 
thing seems to be wrong in Texas. Perhaps the State 
is getting an unusually severe example of the difficulties 
of separating business and politics. 


“Politeness a Requisite’ was the heading of one of the 
famous orders of General J. H. Devereaux when he was 
teceiver of the Atlantic & Great Western, years ago, 
when politeness was still more or less unnatural among 
trainmen. The wording of the circular is not remem- 
bered, but that is immaterial. The incident is recalled 
by a circular, recently issued by General Manager C. A. 
Goodnow, of the Chicago & Alton, which is one of those 
models of politeness that teach this virtue by example. 
As precept witliout example ‘is in this matter quite 
worthless, this circular is worth quoting : 

“TO EMPLOYES : 

“In view of the very heavy passenger movement 
which is expected during the last half of the World’s 
Fair period, we have, in common with the other St. 
Louis lines, requested our connections to limit their ap- 
plications for transportation for their employes to the 
period prior to August 15, 1904, and it =» desired that 
our own employes will arrange for their vacation and 
leave of absence so that the same limit can be placed 
on their transportation.” 

It is important to remember that lack of politeness is 
impoliteness. Railroad officers’ circulars which lack the 
virtue that appears in the above are not usually to be 
criticised for marked bruskness, but rather for the lack 
of any quality, either good or bad. Likewise with train- 
men, who should be constantly learning from their su- 
periors; passengers do not have much complaint to make 
of decided incivility—of acts (or words) which can be de- 
fined and reported; but of silence, mental lethargy or in- 
attention, where there ought to be alertness, intelligence 
and watchful care to help modest passengers and repress 
the boors. Now, as in General Devereaux’s time, the im- 
pression made by a headline or by an example of any 
kind showing the mental attitude of the officer is likely 
to be worth whole pages of mere lecturing. Calling up 
the memories of the past brings to mind an utterance on 
this subject by a writer in the Railroad Gazette in 1885. 
Examining the rules of the principal roads, and finding 
few good examples on this subject, he advocated the sum- 
ming up of the whole subject in a single line: 

“PERFECT POLITENESS IS REQUIRED OF EVERY EMPLOYE.” 
And if we are right in laying the whole stress on example, 
this brevity of precept is just the thing. 


In the early seventies the railroad man in the east who 
thought of going to the far west to grow up with the 
country was likely to be warned by his friendly and 
cautious fellow-workers to begin to cultivate his grit 
and his muscle at once; for, they would say, “hard char- 
acters are plenty out there; the conductor, in going 
through the train to collect fares, always has a brake- 
man follow behind carrying a link in his hand.” Whether 
or not the civilization of Wyoming in 1870 has reappeared 
in the Metropolis in 1904 we cannot say; but the re- 
porters of the New York papers soberly inform the world 
that the Brooklyn Rapid Transit Company, which car- 
ries the multitudes to Coney Island on Saturday and 
Sunday, has engaged a special force of a dozen “bouncers” 
to suppress rowdyism on its cars. The New York T'imes 
of Monday morning last says: 

“The bouncers put in their first Sunday’s work yes- 
terday, and the ‘rough-house’ element came in for a series 
of unpleasant surprises. A party of three young toughs 
who were going to Coney Island early in the afternoon, 
picked a quarrel] with an unoffending passenger. The 
three were starting in to do their victim up, when a 
broad-shouldered young man in a plaid suit and straw 
hat stepped in from the platform, grabbed one of the 
roughs by the scruff of the neck, and yanked him with 
no gentle hand out to the platform. Another ‘bouncer’ 
came in from the car behind, and dragged out another 
of the roughs. When the train reached the Park Place 
station the three young toughs were unceremoniously 
bounced from the cars, and there was no more trouble 
on that train. . . .” 

Why should a railroad have to hire men to preserve order 
in a city with a well-organized police force? 





NEW PUBLICATIONS. 


The Manual of Statistics. 1904. 1,040 pages, 514% x 8 
in. Price $5. The Manval of Statistics Company, 25 
Broadway, New York. 

This useful stock exchange hand-book again makes its 

appearance, entering with the present edition upon the 

twenty-sixth year of its existence. The size and general 
appearance is the same as in recent years and the com- 
pact arrangement of the information contained provides 

a work which is comprehensive without being unwieldy. 

As previous!y, a large part of the book is devoted to the 

statistics of railroad and industrial corporations, these 

two groups showing 800 pages, of which 331 are occu- 
pied by the railroads and 469 by industrials. As an ex- 
ample of the special features which the book contains, 
apart from the condensed statements of physical char- 
acteristics, stock and bond issues and earnings and ex- 
penses, may be mentioned the table showing comparative 
freight traffic and rates of the principal railroad sys- 
tems of the United States. Some sixty roads are in- 
cluded and the comparison covers the current year and 
the year previous, and deals with average mileage, total] 





tonnage, ton mileage, freight density, ton mile rate, train 
mile earnings, and train load. This table alone is of 
the greatest value for statistical purposes and as a handy 
means of securing the most vital traffic statistics of the 
larger roads. There are also tables of new railroad con- 
struction built for a series of years, and lists of fore- 
closure sales, roads for which receivers were appointed 
for the current year and a summary of railroad receiy- 
erships for 28 years. Industrial corporations are also 
fully described in the portion of the book which deals 
with them, and a three-year stock market record is given 
of securities dealt with in Chicago, Cleveland, New York, 
Pittsburg, etc. The production and prices of a number 
of commodities are also presented in tabular form. The 
book as a whole contains an astonishing amount of use- 
ful information concisely expressed. 


British Railways. Their Organization and Management. 
By Hugh Munro Ross. Edward Arnold, Publisher. 
London. 1904. 5 x 7. Price 5s. 

Several books have been written recently on the general 

organization scheme of the railroads in Great Britain. 

Mr. Ross does not attempt to make the comparison with 

other countries which some of these books have con- 

tained, but devotes 236 pages to a careful and thorough 
account of the British roads. He deals first with the 
growth of the systems, their building, promotion in Par- 
liament, etc., and follows this general preliminary state- 
ment with chapters on competition and combination, the 
management of the traffic and other departments, sources 
of revenue, and discussion of the imperfections of dif- 
ferent kinds of statistics, ete. The high capitalization 
of the railroads, which has occasioned so much adverse 
comment from foreign critics, is discussed in the last 
chapter of the book. Mr. Ross, after calling attention 
to the obvious necessity of higher cost for railroads in 
a country where the prevailing mileage is double track 
as compared with that of a country where it is single 
track, comments also on the fundamental difference that 
in America the railroads have been required to build up 
the communities and have been aided in every way and 
allowed to put very cheaply built lines in operation, 
whereas in England he says that the roads might almost 
be said to have been looked upon as a kind of public 
nuisance which ought to be obliged to pay heavily for 
the mere privilege of existing, so that their promoters 
have, as a rule, had to work in the face of obstruction 
from all sorts of quarters, especially from the landed in- 
terests. Mr. Ross’s book gives a very good idea in com- 
paratively short space of the British roads, their growth 
and development, and their general characteristics and 





position. 


Twentieth Century Locomotives. By Angus Sinclair 
Company, New Yerk. Railway & Locomotive Engi- 
neering. 1904. Illustrated. Cloth, 670 pages. 6 in. 
x 9 in. Price $3. 

The arrangement and construction of thé book is good, 
the printing is in large clear type, and the engravings 
are clear and well executed. ‘Thé aim of the volume is 
to give those in charge of the maintenance and repair 
of railroad machinery descriptions and illustrations of 
modern practice. The greater part of the work is taken 
from the pages of Railway and Locomotive Engineering. 
The title of the volume is rather misleading, inasmuch 
as the first 488 pages are devoted to shop work, includ- 
ing repairing locomotives and boilers, descriptions of 
machine tools and shop appliances, a list of formulas, 
and a few definitions of engineering expressions. The 
remaining pages give illustrations and general dimen- 
sions of modern locomotives. 





x 7%. Cloth, 159 


Confessions of a Railroad Man. 
Community. New 


5 
pages. Published by The S. R. I. 
York. 1904. Anonymous. 
The author of this entertaining little book might be said 
to taik rather than write of his interesting and varied 
experiences from the time when he ran away from home 
at the age of nine to enter a Chicago dry-goods store up 
to his present position of responsibility, which is only 
hinted at, however, in the stories he tells. There are 
20 of these narratives, dealing with life in a good many 
parts of the country, but particularly in the newly set- 
tled West some 25 or 30 years ago. There are many 
examples cf the writer’s cheery disposition and ready 
wit. 


TRADE CATALOGUES. . 


The National Car Coupler Company, Chicago, has ‘s- 
sued a new catalogue of its devices. The opening pages 
show the National passenger equalizing yoke and the 
Hinson emergency *knuckle. The National freight, Na- 
tional passenger and National passenger No. 5 P follow. 
The National “Midget” is a design for mine and other 
industrial cars of from two to seven tons capacity, and 
weighs 33 Ibs., and the “Samson” is a heavier, stronger 
construction for cars of eight to 12 tons capacity, weigh- 
ing 52 Ibs. The National steel platform and buffer, and 
various forms of Hinson draft gears, are also shown. 
The last page is an order sheet with detail parts of the 
different devices. 


Northern Electrical Manufacturing Co., Madison, Wis., 
sends out a folder replete with philosophy suggestive to 
the users of machine tools of the advantages to be derived 
from motor driving. This company makes a specialty 
of designing and building electric motors for the appli- 
cation of electric driving in industrial plants. 


Falkenau-Sinclair Machine Co., Philadelphia, Pa., pub- 
lishes a four-page folder, illustrating and describing a 
new form of cement testing machine with a capacity 
of 1,000 Ibs. It is designed to automaticallly record the 
breaking loed of the briquette. 


The Chicago Tool & Supply Company, Chicago, issues 
a little folder descriptive of the Hayes electric drill and 
the Green pneumatic hammer. This company is also 
western agent for the Blaisdell air compressor, and han- 
dies air hose. 


The Bangor & Aroostook has issued a circular announc- 
ing the opening of Mz. Kineo House on Moosehead Lake, 
Maine, on June 15th, in consequence of the large demand 
for the accommodation of summer pleasure seekers. 

Applications of Steam Turbines.* 

The development of the steam turbine is the result of 
efforts to increase the efficiency of turbines so that they 
may compete commercially with reciprocating engines. 
In common with all other steam-engines, turbines trans- 
form into mechanical work the energy given out by steam 
during its expansion from the initial pressure of admis- 
sion to the pressure at the exhaust. But while recipro- 
‘ating engines effect this transformation of energy by 
means of variation in pressure of the steam, turbines 
can effect this transformation both by means of the pres- 
sure and by means of the velocity of the steam while ex- 
panding. The use of the velocity only in each moving 
wheel characterizes the impulse turbines, among which 
are the de Laval and the Curtis types as well as the de- 
sign of the author. The use of velocity and the partial 
use of the pressure characterize the reaction turbine, of 
which the best-known type is the Parsons. Whatever 
may be the method in which the steam acts in the tur- 
bine the chief problem consists in the efficient use of the 
great velocities attained by the steam in expanding. When 
the expansion takes place in one stage, as in turbines 
with a single wheel, then the velocity of flow reaches in 
a condensing engine, 2 value which is usually above 3,600 
fi. per sec. But in order to obtain the maximum efficiency, 
the moving part of the machine should have a relative 
velocity which is approximately one-half of that of the 
steam. As it is practically impossible to construct tur- 
bine wheels suitable for running with a peripheral velocity 
above 1,200 ft. per second, the efficiency of turbines with 
a single wheel is necessarily low, this being due chiefly to 
the necessity for the employment of diverging inlet noz- 
zles, which give rise to great losses of energy by friction 
and eddying. On the other hand, angular velocities 
which correspond to these peripheral speeds prevent the 
direct driving of dynamos, and render necessary reduction 
gears of special and costly construction, which, however, 
‘annot be protected from excessive wear, and are exposed 
to accidental breakage. 

A consideration of these circumstances has induced in- 
ventors to divide the expansion of the steam into success- 
ive stages, and thus to produce turbines with multiple 


‘wheels, which are nothing but a series of simple turbines 


mounted upon the same shaft and driven successively by 
the same current of steam. This design of multiple tur- 
bine is by no means novel. It will suffice to mention the 
name of Tournaire, a French mining engineer, whose 
theoretical description to the Academy of Science in 1853 
of a re-action turbine with multiple wheels is surprising 
when the description is compared with the Parsons tur- 
bine brought into use 30 years later. Every simple tur- 
bine may be designed either as an impulse turbine or as 
a reaction turbine. In the former the fall of pressure 
under which the simple turbine works takes place solely 
in the distributor, while in the latter type the fall of pres- 
sure takes place, not only in the distributor, but also in 
the moving wheel, so that in the latter type there is a 
higher pressure in the guide-vanes than at the exit. Fig. 
1 represents the guide-vanes and the moving. vanes of an 
impulse turbine, in which the fall of pressure is small 
enough at the vanes to render unnecessary the use of 
diverging nozzles as in the de Laval turbine. In the illus- 
tivation the triangles of velocities are given at the entrance 
OAB, and at the exit OBC of the moving wheel. Simil- 
arly in Fig. 2 are shown the guide-vanes and the moving 
vanes of a reaction turbine, and the triangles of veloci- 
ties at the entrance OAB and at the exit OBC of the 
moving wheel are also shown. By the mere inspection 
of the moving vanes, it is possible to distinguish between 
an impulse and a reaction turbine. In the impulse type 
ihe vanes appear in section in the form of an are of 2 
circle with entrance and outlet angles practically th: 
same, while in the reaction turbine the cross section 
of the vanes is in the form of a parabolic are, the entrance 
angle being more or less approximately 90 deg. while th: 
outlet angle is generally between 20 deg. and 30 deg 
Generally the vanes are increased in thickness int! 
middle, so that the steam spaces between them have 4)) 
proximately a constant section for impulse turbines 0! 
a decreasing section for reaction turbines. If, however 
they are made of plate they may have a constant thick 
ness as in 2, Fig. 1. In reaction turbines it is import- 
ant that the increase in thickness should be suitably cal- 
culated, otherwise there will be an important loss of ef 
ficiency. It is otherwise with the impulse turbine ili 





*Abstract of a paper by Prof. A. Rateau, of Paris. read 
before the joint meeting at Chicago, of the American Societ) 
of Mechanical Engineers and the Institution of Mechanica: 
Engineers, 
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which the efficiency is very little affected whether the 
vanes have a constant or variable thickness. In a given 
turbine with multiple wheels the different simple turbines 
may be all designed in the same way.or some may be 
designed in one way and some in another way to produce 
a hybrid system. 

Fig. 3 is a diagram of a drum turbine, and Fig. 4 a 
diagram of a multicellular turbine. These two types have 
different properties, so far as losses of steam are con- 
cerned. In the multicellular impulse turbine leakage of 
steam can only take place through the play ec, Fig. 4, 
which exists between the shaft and the ring of the fixed 
diaphragm which surrounds this shaft. In the reaction 
drum turbine, on the contrary, leakage may take place: 
Ist, around the moving wheels in a, Fig. 3 (by reason 
of the reaction) ; and 2d, in b through the play between 


sity for the use of dash-pots for the purpose of over- 
coming the effect of this thrust, although such dash-pots 
are necessary in reaction cr drum turbines. In the im- 
pulse type partial injection of steam is possible, that is to 
say, the steam may be directed upon a limited portion 
of the circumference. The moving wheels are formed of 
discs of sheet steel and upon the periphery of these dises 
are riveted cylindrical vanes. <A steel band riveted to 
the periphery maintains the correct spacing of these vanes 
and gives rigidity. These wheels turn between circular 
diaphragms fitted with distributing vanes which enter 
circumferentially into grooves formed in the interior of 
the turbine case. Between two adjoining diaphragms is 
produced a cell or very flat. chamber in which the moving 
wheel revolves. The shaft passes through the diaphragms 
in collars of anti-friction metal with very slight friction. 
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Vanes of an Impulse 
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the guide-vanes and the moving drum. The first leakage 
can be suppressed, if desired, by making the wheels work 
by impulsion instead of by reaction, but then the second 
leakage between the fixed vanes and the moving wheels 
attains its maximum. It is because of this leakage at 
the pheriphery of the drum that turbines of the Parsons 
type require the most accurate workmanship. It is easy 
to understand that a play of some tenths of a millimetre 
is sufficient, at least upon the high pressure side, to pro- 
duce a cross-sectional area of the leakage passages equal 
to that of the admission passages between the distribut- 
ing vanes. In multicellular turbines the leakage, being 
confined to the periphery of the shaft, is reduced in pro- 
portion to the radii of the shaft and the drum; and more- 
over, friction being less to be feared at a place where the 
relative velocities are smaller, the play may be reduced 
to the absolute minimum. In practice we do not trouble 
about giving this play any precise value. We build the 
inachine with practically no play round the shaft, and 
when started the machine itself makes play sufficient to 
turn without touching the internal rings of the dia- 
phragms. We have found that frictional losses repre- 
sent only from 2 to 4 per cent. of the normal power de- 
veloped by the machine. These figures apply to turbines 
with an output exceeding 500 horse-power. These figures 
are comparable with those obtained in drum turbines in 
which the friction of the moving vanes themselves must 
he added to that of the cylindrical surface of the drum. 

Another type of turbine which really belongs to the 
impulse class is the Curtis. Instead of using upon a 
single moving wheel the velocity of discharge of the steam 
leaving the distributor, it is used upon several wheels ar- 
ranged in series in order to gradually diminish the vel- 
ocity. 

The type which has a group of wheels possesses the 
advantage of allowing a great reduction in the speed of 
rotation for wheels of the same diameter and of the same 
number. It would therefore be preferred to all others 
if it had not the grave defect of preventing a sufficiently 
high efficiency. Owing to the great velocity of flow of 
the steam in the first wheels, the losses of energy by fric- 
tion and eddying are very great, reaching such a value 
that the second wheel develops less power than the first, 
and the third wheel less power than the fourth, when 
more than two are used, and they act more like brakes 
than prime movers. The Curtis turbine, as originally 
constructed, had groups of four wheels, then groups 
of three and then to groups of two wheels. / Even with 
such a reduction in the number of wheels in a group the 
efliciency, according to our calculation, is still at least 
20 per cent. lower than that obtainable with the multi- 
cellular turbine which has only one wheel per cell. 

An interesting characteristic of the Rateau turbine is 
that it allows considerable play between the fixed and 
moving parts, which greatly facilitates construction and 
obviates dangerous frietion if the bearings become worn 
or the shaft bent. The wheels also revolve in a chamber 
where the pressure is uniform. There is an absence of 


longitudinal thrust upon the moving parts and no neces- 


Vanes of a Re-action 
Turbine. 
Scale half size. 


In the first diaphragm through which the steam passes, 
the distributing vanes are placed only upon a part of 
the circumference. Partial injection of the steam is 
therefore obtained, and thus the velocity of the steam is 
better utilized. Moreover, to produce the same effect the 
useful part of each distributor is set with an angular 
advance on the preceding section; this angle of advance 
is caleulated according to the speed of rotation, so that 
the steam leaving one moving wheel enters into the fol- 
lowing distributor and never encounters a solid wall which 
would produce a shock and therefore a loss of kinetic 
energy. For the last wheels 
it is necessary to employ 
total injection, that is to 
say, the distributing vanes 
must be set upon the whole 
circumference of the dia- 
phragm, and moreover, ow- 
ing to the expansion of the 
steam, the radius must be 
increased. The bearings of 
these turbines are external, 
and by means of a_ special 
system of spring packing 
they are kept perfectly tight. 
No oil is carried by the ex- 
haust steam to the con- 
denser, and this has an 
important advantage as the 
water of condensation can be 
used for feeding stéam boil- 
ers direct without any neces- 
sity for the use of an oil- 
separator. The speed of ro- 
tation is controlled by a cen- 
trifugal governor with a 
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mulator or by the exhaust from the first portion. The 
admission of high-pressure steam into the first portion 
is automatically obtained by means of a special regulator 
which allows steam from the boilers to pass to the first 
portion as soon as the pressure in the accumulator falls 
below a given yalue. This arrangement, which has been 
adopted in all the new applications of the system to the 
use of exhaust steam, works very economically, and is 
particularly suitable to cases in which the primary ma- 
chine works irregularly, and where therefore the demand 
for live steam is frequent and somewhat prolonged. In 
the small machines the two portions are usually joined 
together. 

It is essential that the word efficiency should be clearly 
to avoid any misconception as to the 
The author uses the ex- 


defined in order 
figures which are given below. 
pression “Theoretical. consumption of the perfect ma- 
chine” to denote the maximum work which the steam 
is capable of supplying when starting from the satur- 
ated or superheated condition in which this steam is 
delivered to the engine and expanding adiabatically with 
no loss of admission pressure P to exhaust pressure p. 
By comparing the actual consumption of steam as meas- 
ured during the tests of the machine with this theoretical 
consumption of the perfect machine for identical condi- 
tions of pressure and similar states of the steam the net 
efficiency of the machine is obtained> After special study 
the author ‘has drawn a curve of theoretical consumption 
and derived from it the following empirical formula for 
use when the steam is saturated and dry at admission. 


16.20 — 2.05 log P 


r — £44 
K = 2.13 + log P — log p 


in which K is in lbs. per horse-power hour and P and p in 
Ibs. per sq. in. If the steam admitted to the turbines is 
superheated, then of course in estimating the theoretical 
consumption the extra calorific energy corresponding to 
the superheat must be taken into, account. 

The efficiency of a turbine may be calculated a priori 
when a preliminary study has been made of the prac- 
tical coefficients which must be introduced into the the- 
oretical formula. We calculate this efficiency with quite 
a remarkable degree of accuracy by dividing the losses of 
the machine under two headings: Ist, the internal losses 
which are produced by friction and eddying of the steam 
in the fixed and moving vanes; 2d, the external losses 
which correspond to the leakages of steam in the play 
between the fixed and moving parts, and to the friction 
of the wheels upon the steam and to the friction of the 
bearings. The first kind of losses gives rise to the in- 
ternal efficiency. This internal efficiency depends upon 
the form of the vanes, and also on the relation between 
the peripheral speed of the moving vanes and the velocity 
of the steam. It is possible to draw a curve showing the 
efficiency as a function of the peripheral velocity, and 
therefore it is easy to at once assign the degree of ef- 
ficiency which a given turbine will realize. 

Once having fixed the internal efficiency, then, in order 
to obtain the net efficiency, we must deduct the losses by 
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Denis compensator, which 
acts “upon an obturator Pa ae, See 
which controls the pressure toi . ee 4 


of steam entering the turbine. 

In the case of installations 
where exhaust steam must 
be used, it is often desirable to supply the turbines tem- 
porarily with steam at high pressure when the primary 
machine is stopped or is furnishing less steam, and the 
work done by the turbine must remain the same. In 
crder to obtain economical working it is preferable not 
to expand this steam in order to lower it to the pressure 
for which the low-pressure turbine is built. Therefore, 
the author has designed a turbine which may be described 
as the “mixed type,’ and this can be supplied either 
simultaneously or separately by steam at high-pressure 
and by steam at low-pressure without any lowering of 
the efficiency of the mechanism. In order to attain this 
result the turbine is constructed in two parts, one de- 
signed for high-pressure steam and the other for low-pres- 
sure steam. ‘The steam at high-pressure having done 
werk in the first portion will pass to the second portion, 
which may be fed either by steam coming from the accu- 


Fig. 3.—Reaction Drum 
(Parsons). 


Turbine Fig. 4.—Multicellular Turbine (Rateau). 


leakage as well as the losses by friction of the wheels 
upon the steam, and also those in the bearings. Let 
us take, for example, a multicellular turbine of 1,500 
brake horse-power upon the shaft with a speed of 1,500 
r.p.m. By means of practical coefficients found by expe- 
rience we can calculate that the internal efficiency of 
such a machine may easily be 69 per cent.; on the other 
hand, the losses by leakage and by friction in the bear- 
ings absorb '/, per cent. of the normal power, and the 
losses due to friction of the wheels upon the steam 
amount to 2.5 per cent., making a totai for the external 
lesses of 4 per cent. The net efficiency upon the shaft 
at the speed stated will then be 0.69 multiplied by 0.76 
== 0.66. From this value of efficiency it is easy to cal- 
evdate the consumption of steam per horse-power-hour 
which would be required by this turbine: under condi- 
tions of pressure and of superheat of the steam already 
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determined. All calculations for designs of turbines that 
we have made by this means have always proved correct 
within 1 to 2 Such accurate calculations are 
not possible in the case of reciprocating engines owing to 
the action of the cylinder walls, whilst in the turbine 
the continuity of flow of the steam allows practical cal- 
culations of a high degree of accuracy to be based upon 
theory once having determined the fundamental coefficients 
which are employed in the formule. 

The author began the construction of his first multi- 
cellular turbines in the year 7898 in collaboration with 
the firm of Messrs. Sautter-Harlé of Paris, and there are 
now already at work or being made turbines developing 
more than 25,000 horse-power in units varying from 10 
Some of these turbines are used 


per cent. 


to 2,000 horse-power. 
for driving dynamos, others for pumps, for fans, and the 
the propulsion of vessels. 

The company of the mines of Pefarroya in Spain in- 
stalled in their central electric lighting station a little 
more than a year ago three groups of turbo-dynamos de- 
veloping 500 electric horse-power with direct current at 
240 volts. 
two turbines for high and low pressure, and two dynamos 
ithe latter directly driven from the 


Kach of these three generating sets Comprises 


for direct current, 
turbines upon the same shaft and upon the same bedplate, 
and the two dynamos supply a three-wire network with 
2 potential of 480 volts between the outer wires. The 
speed of rotation is about 2,200 r.p.m., and the floor space 
occupied by the turbine with its two portions is only 12 
ft. x 5 ft. 6 in., with a height of 5 ft. inclusive of a bed- 
plate 1 ft. high. 
ried out by means of ejector-condensers designed by the 
author. The turbine developing 644 electric horse-powei 
and working without appreciable superheat between an 
admission-pressure of 156 Ibs. absolute and an exhaust- 


The condensation of the steam is car- 


pressure of 1.8 Ibs. has given the reduced consumption 
of 14.9 Ibs. per electrical horse-power at the terminals ; 
the combined efficiency for the set being then 59 per cent. 
when compared with the energy contained in the steam 
fall of pressure. With steam at 180 Ibs. 
superheated 50 deg. and a vacuum of 29 in. of 
cury, the consumption at 2,400 r.p.m. would decrease to 


for the same 
mer- 


11.5 Ibs. per electrical horse-power-hour. 

These tests show the very low relative consumption of 
steam at small loads. In order to drive the machine at 
its normal speed with no load but with the dynamo ex- 
cited, the total consumption of steam is only 10 per cent. 
of that at full load. With reciprocating engines the re- 
sult would be very different. Under similar conditions 
the consumption of steam at no load with the dynamos 
excited usually reaches from 20 to 25 per cent. of the con- 
sumption of steam at full load. It therefore follows 
that turbine sets are more advantageous than reciprocat- 
ing engine sets when running at light loads, even sup- 
posing it be admitted that there is equality at heavy 
Another valuable property of steam turbines is 
that they may be considerably overloaded without dif- 
ficulty. Thus, in the case of the machines at VPefarroya, 
which were designed for 500 horse-power, they have been 


able to develop 650 electrical horse-power, and the output 


loads. 


could have been raised even still higher had it not been 
for the overheating of the commutators of the dynamos. 

The construction of generators for two-phase and three- 
driving by turbines offers 
much difticulty than the design of direct-current 
dynamos for the same The absence of 
the commutator renders possible higher angular velocities 
for alternators than for direct-current dynamos. Three 
types of alternators have been tried successively. The 
machine with the solid rotor, that with the rotating field 
magnet and that with the rotating armature. The first 
type would be, from a mechanical point of view, the ideal 
generator for coupling to a steam turbine. Unfortunately 
from its design it is impossible to use speeds higher than 
1.500 r.p.m. for a frequency of 50 periods per second. 
On the other hand, this type of machine permits much 
greater magnetic leakage than the others, and this neces- 
sitates disproportionately large dimensions and a com- 
paratively low efficiency. These circumstances are un- 
fortunate, for the alternator with the solid rotor would 
permit of making ithe movable part of very solid construc- 
tion which is casy to balance once for all and thus avoid 
any chance of mishap. A machine of 2,000 kilowatts at 
1.500 r.p.m. would have a turbine efficiency of 68 per 
cent., Which would enable the following guarantee to be 
given, assuining the use of superheated steam and the 
condenser giving a very good vacuum, which it is easy 
to obtain with steam turbines in which there is no 
entrance for the air: 


phase current for direct 
less 


purpose. 


Pressure of steam on admission to the turbine... 200 pounds 


Vacuum in the condenser...............+.+-- 29 inches 
Temperature of the steam..... piema.b fate /mre ere e+... 300 degs. 
Consumption of steam per horse-power-hour upon 


the shaft of the turbine................... 85 pounds 

This is a far better result than can be given by recip- 
rocating engines, and this can be obtained with steam tur- 
bines under the conditions specified. 

The author read a paper on the 25th of March last in 
London before the meeting of the Institution of Naval 
Architects upon the application of steam turbines to the 
IIe then described the difliculties 


propulsion of vessels. 
Which occur in the application of turbines to the propul- 
sion of vessels which are as follows: 

(1) The difficulty of adapting screw propellers to the 
high speeds of rotation of the turbines. 

(2) The poor efficiency of turbines at low velocity. 

-(3) 


The inconvenience of the combination in stopping 





and approaching quays. The best solution will be the 
use of a reciprocating engine of small power and of steam 
turbines coupled to independent shafts so that the recip- 
rocating engine would always be working at any speed 
of the vessel. Then each type of machine would be per- 
fectly adapted to the part which it has to play and excel- 
lent results in consumption of fuel would be obtained at 
all speeds. 

The equipment of the French torpedo boat No? 248 with 
steam turbines was decided upon in 1898. In order to 
reduce the costs of this experiment as far as possible it 
was thought desirable to make use of the hull of an ordi- 
nary torpedo boat, but great difficulty was found in mak- 
ing room for the turbines, and moreover the propeller 
shafts were placed very high at the turbine end and were 
necessarily considerably inclined; in this case to 11 deg. 
from the horizontal. The back supports had to be con- 
siderably increased, and therefore the total resistance of 
the boat was much greater. All these conditions are ex- 
tremel¥ unfavorable and.the screws fixed upon the in- 
clined shafis gave a very bad efficiency. The two tur- 
bines, each of a nominal output of 900 horse-power, are 
completely independent of each other. They are provided 
on the exhaust side with a single moving wheel for move- 
ment in a reverse direction. As the experiment was sole- 
lv made to see if the installation of turbines with pro- 
pellers of small diameter was suitable for producing in 
a vessel a speed comparable to that given by a recipro- 
cating engine, the backward movement of the turbine 
was willingly sacrificed. Very careful experiments have 
been made with this machinery, and a speed of 21 knots 
It is quite certain that if the shafts 
had not been set at such a great inclination a speed of 
24 knots would easily have been exceeded; for the tur- 
bines gave an output somewhat higher than was expected. 

The application of steam turbines for the purpose of 
direct driving of centrifugal pumps enables remarkable 
results to be obtained and particularly renders possible 


has been attained. 


height of lifts much greater than those which are at 
present obtained. It is well known that the pressure 


produced by the wheel of a centrifugal pump increases 
directly asthe square of the peripheral speed, and there- 
fore with the velocity produced by steam turbines it be- 
comes possible with a single wheel to raise large volumes 
of water to heights of more than 900 ft. in a single lift. 
If it is desired to obtain either greater pressures or to 
obtain the same results with, relatively lower speeds it 
is sufficient to couple steam turbines with pumps consist- 
ing of several similar wheels arranged in series so that 
each one increases by an equal quantity the pressure 
already given by the preceding wheels. The author has 
himself designed a particular type of multi-cellular cen- 
trifugal pumps. ‘he first machine of this kind which 
was made was deilvered to the mines of Falkenau in 
Bohemia. This apparatus consisted of a single bedplate 
upon which were mounted a steam turbine with multiple 
wheels enclosed in the same casing, and a pump with four 
wheels also mounted in’a single case. ‘Tests showed that 
it is possible with such a turbine-driven pump to obtain 
combined efficiencics of 86.5 per cent., which corresponds 
to an efliciency for the pump of 67 per cent., and an 
efficiency for the turbine of 55 per cent. A more power- 
ful turbo pump has been made and delivered recently to 
the Mining Company of Bruay, in the Pas-de-Calais. This 
set can raise 950 gal. a minute to a height of 1,200 ft. 
The total efliciency of this set is very high, attainiag to 
42.5 per cent. One of the chief advantages of turbo 
pumps, besides their excellent efficiency, is the extremely 
small floor space which they occupy when compared with 
piston pumps. ‘Their dimensions are very small, and they 
require very little height, so that they can be placed in 
a room which has no greater dimensions than that of an 
ordinary working gallery in a pit. While ordinary recip- 
rocating pumps for boiler feed purposes consume from 
150 to 250 lbs. of steam per brake horse-power in water 
moved, the turbo pump for boiler-feed service will not 
usually require more than 40 to 60 Ibs. per brake horse- 
power. Turbo pumps, both from the point of view of 
efficiency and also of ease in working, are particularly 
suitable for raising water into reservoirs for the service 
of towns. 

The great angular velocity of steam turbines makes 
them particularly suitable for the direct driving of fans 
for high pressure used for blowing engines and even for 
air compressors. With a revolving wheel 10 in. in diam- 
eter and an angular velocity of 20,200 r.p.m., the turbo 
fan discharged 22.5 cu. ft. of air per second under a pres- 
sure of 19 ft. of water. ‘The useful work contained in 
this compressed air was about 41 h.p., and the combined 
efficiency of the group was 30.7 per cent. The pressure 
of the steam at admission was 145 Ibs. per sq. in. The 
application of steam turbines to air-compression has a 
great future, not only for work in mines, but also in 
metallurgy, where blowing engines of all kinds for blast 
furnaces and for the tuyeres of steel works may be re- 
placed by the centrifugal machines much simpler and 
smaller and costing far less and requiring less repairs 
than the present piston engines. 

One of the most interesting and promising applications 
of steam turbines is the employment of steam at low 
pressure, and particularly exhaust steam coming from 
engines working intermittently. ‘The author has ob- 
tained satisfactory results by means of his regenerative 
accumulator of steam, combined with turbines at low 
pressure, which are coupled directly to dynamos, cen- 
trifugal pumps, or fans. 'The regenerative accumulator 
is intended to regulate the intermittent flow of steam be- 
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fore it passes to the turbine, and it consists essentially 
of a vessel containing solid and liquid materials which 
play the part of a fly-wheel for heat. The steam collects 
and is condensed as it arrives in large quantities in the 
apparatus, and is again vaporized during the time when 
the exhaust of the principal engine diminishes or ceases. 
The necessary variations for condensation and regenera- 
tion of the steam correspond to fluctuations in pressure 
in the accumulator, this pressure rising when the appar- 
atus is being filled and descending when it is discharging 
into the turbine. Water (which has a very high calorific 
capacity) has been used as a heat fly-wheel, but in order 
to rapidly communicate to a liquid mass a considerable 
quantity of heat corresponding to the latent heat of steam 
to be condensed it becomes necessary, owing to the poor 
conductivity of water, either to arrange it in thin layers 
or to cause a rapid circulation in order to increase the 
surface of contact between the steam and the water itself. 
The first solution of the problem gave rise to the accu- 
mulator with fiat cast-iron trays in which water is con- 
tained in shallow vessels arranged one above the other. 
The second solution of the problem gave rise to the accu- 
mulator with water only in which a rapid circulation was 
produced. by the injection of steam into the body of the 
liquid. The low pressure turbine, fed by the regular flow 
which comes from the accumulator, and working, for 
example, betwéen an admission pressure of 15 Ibs. per 
sq. in, and a vacuum at the condenser of 27 in. of mer- 
cury (back pressure of 1.6 Ibs.) can furnish an electric 
horse-power for about 81 Ibs. of steam per hour. In a 
moderate sized plant, consuming 13,000 Ibs. of steam per 
hour, it is, therefore, possible to economize under these 
conditions about 350 electric horse-power. In steel works, 
where reversible steam rolls are employed consuming 
about 45,000 Ibs. of steam per hour,.it will be easy to 
develop, by means of accumulators and turbines, an extra 
output of over 1,100 electric horse-power. The prime 
movers are in no way injuriously affected in their work- 
ing by the presence of the accumulator and turbines. 
This method was applied for the first time at Bruay, and 
the installation has worked satisfactorily since August, 
1902, when it was first put into use. The exhaust steam 
from a winding engine is first of all treated by an accu- 
mulator with cast-iron trays, and then passes to a low- 
pressure turbine of 300 horse-power, which itself drives 
two dynamos keyed upon the same shaft. A particular 
feature of this type of installation is the “automatic ex- 
pander,” which comes into use when the winding engine 
is not giving sufficient steam, and also when this engine 
is not working. This apparatus then permits the admis- 
sion to the turbine of live steam which is passed from 
the boilers through reducing valves; this expander can 
be adjusted by means of a spring, and comes into 
use as soon as the pressure falls below a pre-determined 
point. 

The enormous speed at which turbines must work in 
order to suit the velocity of flow of the steam is, in many 
cases, a sevious inconvenience, particularly in the appli- 
cation of the turbine to the propulsion of vessels. It was 
a similar disadvantage for a considerable time in the 
driving of dynamos, but new it is possible to construct 
dynamos for very high speeds, and these can be coupled 
to steam turbines forming light and inexpensive sets 
which take up little room, although they are very power- 
ful. Such very simple and are very easily 


sets are y 
maintained. 


Besides the constant value of the turning 
effort, the chief advantages which can be claimed for steam 
turbines may be thus summarized: very low consumption 
of steam, particularly at small loads. From this point 
of view they are notably superior to piston engines of 
even the best-known types. Further advantages are the 
small floor space occupied and the absence of expensive 
foundation work; the cost of oil is very low, particularly 
for our turbines, which have oil reservoirs and ring lubri- 
‘ation to all the bearings. The oil in the reservoirs need 
be changed only once in two months, and it is not thrown 
out by the rotating parts, so that the machinery always 
remains clean. With steam turbines momentary or even 
permanent overloads are very easy to deal with. It is 
even quite possible to have overloads of more than 50 
per cent. higher than the normal load. The regulation 
of speed in steam turbines is carried out in a more per- 
fect manner than is possible for piston engines, and this 
is due, on the one hand, to the absolute constancy of 
the turning effort, and, on the other part, to the great 
kinetic energy accumulated in the revolving parts. This 
last characteristic makes the machines very insenusible to 
variations in load. The full load may be taken off and 
put on again without causing a variation in speed of 
more than 2 to 3 per cent. When coupled to dynamos, 
fans or centrifugal pumps, steam turbines render it pos- 
sible to obtain surprising results owing to their capa- 
bility of giving great power at very high speeds. The 
author has constructed turbine-driven fans, giving a 
pressure of 7.5 lbs. per sq. in., and turbine-driven pumps 
raising water to several hundred meters. Such sets can 
now be built to develop several thousand horse-power, 
compressing air to more than 90 Ibs. per sq. in., or rais- 
ing water to more than 2,000 ft. Turbines are able to 
use to perfect advantage steam at low pressure, for they 
have an efficiency rising in value as the pressure of 
the steam becomes lower. In combination with steam 
accumulators of the type designed by the author of this 
paper, turbines permit of the employment of exhaust 
steam in large quantities produced by engines working 
intermittently, such as winding engines and engines used 
in metallurgical works. 
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The Bettendorf Truck. 

Something over a year ago, Mr. W. P. Bettendorf, of 
Davenport, Iowa, perfected and placed in service a de- 
sign of car truck, in which the primary object was to 
reduce as far as practicable the number of parts in the 
present M. C. B. standard arch-bar truck, and at the 
same time retain all its good features. This was accom- 
plished by making the side frames, including the journal 
boxes, of one piece of metal, obtaining thereby a girder 
instead of a truss construction, and employing thoroughly 
annealed open-hearth cast steel. Fig. 1 shows the 41 
parts composing one side frame of an arch-bar_ truck, 
for which a single piece is substituted in the Betten- 
dorf design. Fig. 3 shows the parts of the Bettendorf 
truck except the wheels, axles and springs, which are 
common to both types. Fig. 4 shows the truck complete. 
It is erected without the use 
of a bolt or rivet. The two 
side frames are held in posi- 
tion by the column guides on 
the bolster and by the cross 
tie bar, corresponding to the 
spring plank, the latter havy- 
ing tranverse ribs” which 
engage with recesses in the 
spring seats. 

The smooth bottom of the 
cast-steel frame is expected 
to prove advantageous in 
case of derailments. The 
column and journal box bolts 
extending below the tie bars 
of the arch-bar frame are 
often the cause of much 
damage to truck frames, bol- 
sters, and tracks in case of 
derailment, as they catch in 
the ties or against the rail, 


Fig. 1.—Parts of the Side Frame of a Standard Arch-Bar Truck. 


fearing up the track. The motion of the truck being 
arrested and the body of the car continuing to move for- 
ward, the trucks, bolsters and car framing are subjected 
(o injurious stresses and distortion. The journal boxes 
are also likely to be broken by the bending of the jour- 
nal-box bolts. The smoothness of the Bettendorf frame 
Will permit it to slide along, offering little resistance, 
With consequent saving in damage to trucks, cars and 
track, 

In case of the breakage of a journal box on one of 
these frames, the whole frame is, of course, rendered 
Ilowever, the makers meet any objection that 
ight be urged against the design on this account by 
igreeing to replace the frame for the cost of an ordi- 

‘ry malleable iron journal box and its bolts. In case 
of failure of the frame through wrecks or any cause an 
ordinary arch-bar frame may be instituted, being inter- 
changeable with the cast-steel frame. 

To dismantle the truck for wheel removal, and reas- 
semble it, not more than 30 minutes need be taken with 
the ordinary appliances of a car repair yard. This oper- 
ation has been performed in 17 minutes by men _ not 
specially skilled in the work, therefore wheel renewals 
for this truck need cost no more than for the arch-bar 
design. The absence of all bolts greatly facilitates this 
operation. To dismantle the truck the bolster is first 
raised enough to remove the springs and spring plank, 
permitting the bolster to drop to the lower part of the 
frame where the distance between the columns has been 
increased, allowing the frame to slip over the column 
guides on the bolsters. If inside hung brakes are used 
the brake-beams are hung from bearings cast on the 
inner side of the frames. 

Besides reducing the number of parts from 164 pieces 
per car in the arch-bar truck to only four in the Bet- 
tendorf truck the weight is reduced about 1,000 Ibs. per 
car, while increased strength is claimed. 'The ideas em- 
bodied in this truck are applicable to both passenger and 
tender trucks. Designs of both types are now being 
built, and a number of the tender trucks are in service. 
Several hundred of the freight trucks have been in ser- 
vice over a year without a single failure. They are made 
by the Bettendorf Axle Company, Davenport, Iowa. 


useless, 








The Japanese are building a railroad 250 miles long 
on the island of Formosa, which was ceded to them by 
China after the war with that country, and which is best 
known to the rest of the world as the chief source of its 
supply of camphor. ‘'The cost is estimated at $15,000,000, 
the country being very difficult; but ten years is allowed 


for completing the work. In the summer of 1903 66 miles 
were already in operation at the south end, and some 
progress has been made at the other end. There has been 
great delay by landslides. There is a tremendous rainfall 
in the summer. Only $1,400,000 has been appropriated 
for the work this year, as money is now needed for other 
purposes in Japan. 


Anti-Trust Remedies Under the Northern Securi- 
ties Decision.* 


The Northern Securities decision, if followed up by 
legislation, might prove to be a turning point in the his- 
tory of that most effective form of the modern “trust” 
which is known as the holding corporation. ‘The con- 
struction given by the court to the so-called Sherman 
Anti-Trust Law is not of very vital importance. 


If that 





Fig. 3.—Parts of the Bettendorf Truck. 











plied permission can be subjected to a certain degree at 
least of restrictive regulation. 

Few realize how very recent an affair the holding cor- 
poration is. I know of none earlier than the Pennsyl- 
vania Company, chartered in 1870. The Southern Pa- 
cific was chartered by Kentucky in 1884; and it was 
considered so dangerous a character that it was given 
no power to invade any of the corporations actually 
doing business in its own State. The development of 
the holding corporation upon a large scale is indeed so 
recent that it is actually contemporaneous with the pop- 
ular anti-trust agitation. The genuine “trust” was 
killed by the Sugar Trust case in New York, which com 
menced in 1888 and ended in 1890, and the Standard 
Oil case in Ohio, which did not end until 1892. The 
Sherman law was passed by Congress in 1890. Yet, 
under cover of this anti-trust agitation and of the polit- 
ical excitements which were to culminate in the Presi- 
dential election of 1892, the astute financiers against 
whom the agitation was being directed were quietly 
obtaining legislation which would enable them to evade 
the decisions, and to a large extent the statutes, that had 
just been fulminated against them. The holding cor- 
poration idea in New Jersey did not germinate until 
1SS8, and was not complete until 1895. On a large scale 
in New York it dates from 1892, under the governorship 
of the gentleman who afterwards led the famous 
“Klower boom.” Up to that time the formation of the 
gigantic combinations with which we are now familiar 
would have been most difficult. This is why the old 
“trust” method had been attempted. It was only about 
that time that consolidation laws became liberal toward 
the promoters of modern combination; but even consol- 
idation laws do not solve all of the promoter’s problems. 
Often the personal factor prevents the formation of a 
monopoly upon this plan, and it can only be done effect- 
ively by stock purchase on an enormous scale—on a scale 
that is possible only when a corporation must be formed 
for the purpose of holding the purchases. 








Fig. 4.—Bettendorf Truck—Assembled. 


construction had been’ different, the law could have been 
amended. It may be strengthened yet. What can be done 
under the present statute mainly interests lawyers. What 
can be done under the Constitution, whatever may be the 
present statute, mainly interests the public. The impor- 
tance of the Northern Securities decision is in its constitu- 
tional aspect. It decides two constitutional questions of 
wide bearing: first, that the constitutional right of any 
person to buy and hold any piece of property, however 
much or little the right may be limitable by legislation, 
does not enable one corporation to purchase a controlling 
interest in the stock of another against the will of the 
sovereignty by whose permission the latter conducts its 
operations ; and second, that the jurisdiction of the na- 
tion over interstate and foreign commerce is so broad 
that the ownership of the stock of corporations engaging 
in that commerce is subject to Federal regulation to some 
extent at least. The true analysis of the present de- 
cision seems to me to be that all State corporations en- 
gaging in interstate or foreign transportation do so by 
the implied permission of the nation; and that that im- 





*Extract from a paper by Edward B. Whitney, in the Yale 
Review. 


Since 1893 New ..Jersey has done a business very 
lucrative to her State treasury, in the exploitation of her 
new discovery. The process is simple. Three young 
men, with money which has been furnished them for 
that purpose, file a. paper with the State authorities 
and pay a fee. They get a certificate in return which 
makes them into a corporation for whatsoever purposes 
they like, with whatsoever powers New Jersey is able 
to give them. Such rights as this piece of paper can 
give them they turn over to the gentlemen who had re- 
quested their services and furnished them with the neces- 
sary cash. All that the holding corporation does there- 
after is to purchase stock in other companies, vote it in 
the stockholders’ meetings of such companies, collect 
dividends therefrom, and divide the proceeds. 

It is a necessary implication of the Northern Securi- 
ties case, if there ever could have been any dispute about 
the point, that any other State may by appropriate 
legislation keep the New Jersey corporation out of its 
.territory. By action of the several States the holding 
corporation may be extinguished as rapidly as it arose. 
For I think that those now existing are not protected 
by any constitutional provision. Any State may enact 
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that no corporation can hold in the future more than 
a given proportion of the stock of one of its own cor- 
porations. A reasonable time must be given those al- 
ready existing to dispose of their stock and wind up. 
This is all the shrift that they can require. Whether 
the several States will—whether they dare—avail them- 
selves of this power is more doubtful. Each legislature 
is subject to corporate influence ; and each will be threat- 
ened with an emigration of capital to the territory of 
a rival. For reasons such as these, there has been a 
demand for an amendment to the United States Consti- 
tution, giving to the nation the control of the whole 
subject. The early adoption of this or any other consti- 
tutional amendment is improbable, and this one would 
be of doubtful wisdom. Congress has already so many 
subjects of legislation that it is on the point of break- 
ing down, and would long since have broken dawn had 
it not parted with some of the characteristics of a de- 
liberative body. It is questionable whether so complex 
an addition as this to its jurisdiction is possible without 
fundamental alterations in our system of government. 
If the Federal Constitution is not amended, and the 
States do not act, there is no power to stop the further 
growth by this effective means of the “industrial” trusi 
pure and simple; for under the present Constitution 
Congress has no direct power to regulate an agricultural, 
mining or manufacturing industry. I shall therefore 
pass to the consideration of the corporations which Con- 
gress does have the power under the Northern Securi- 
ties decision to control. 

These may be divided into two classes: first, the trans- 
portation companies pure and simple, such as railroads 
and steamboat lines: and second, those aggregations 
which combine the work of production with that of 
transportation. Among helding companies of the first- 
class the latest development is the Rock Island; among 
those of the second class the most familiar is the United 
States Steel Corporation. To the second class also be- 
lengs (if it really is existent) the Anthracite Coal Trust, 
a supposed combination of transportation companies that 
by means of direct ownership, stock ownership, and bond 
ownership, control a large part of the coal mining busi- 
hess in certain important districts. If the nation de- 
sires to break up these combinations the remedy is plain, 
and has often lately been pointed out. It can provide 
that (after a reasonable time in which to unload present 
holdings) no company engaged in transportation shall 
engage in any agricultural, mining or manufacturing in- 
dustry, or directly or indirectly hold any of the stock 
of any corporation engaged in such industry. It can 
enact that (after the lapse of a similar period) no cor- 
poration can hold directly or indirectly more than a given 
proportion of the stock of any corporation engaged in 
interstate or foreign transportation. 

The holding corporation is not a natural outgrowth, 
but an artificial contrivance for the purpose of effecting 
combinations of capital to a degree and with a rapidity 


that buman nature did not permit of under the laws - 


amid which we grew up. While it has been a most 
effective instrument in building up monopoly, it has 
also been a most effective instrument of fraud upon stock- 
holders and upon investors and upon the outside public. 
It has resulted in intricacy of organization so great that 
no public officer can be expected to understand it, and 
no ordinary stockholder can afford to get competent ad- 
vice about it. When combinations are built up by simple 
processes of consolidation, or by the simpler form of 
lease, the predatory instincts of the promoters are some- 
what restrained by inherent limitations. But when the 
United States Steel Corporation controls the stock of 
the Federal Steel Company, which in turn controls the 
stock of the Illinois Steel Company, which in turn con- 
trols the stock of the Elgin, Joliet and Eastern Rail- 
road Company, and when these companies are com- 
mingled with a_hundred others all bound together in an 
intricate system based upon a similar plan—when, as 
a result of a sudden turn on the Wall street market, 


giving a group of speculators momentary control of a 
railroad system chartered and operated under the Jaws 
of Illinois, these men are enabled to organize a holding 
corporation in Iowa for the purpose of owning that 
stock, and then to organize another holding corporation 
in New Jersey for the purpose of owning the stock of 
the Iowa corporation, and then to provide that a min- 
ority of the New Jersey stock (that, namely, which they 
think themselves financially strong enough to keep their 
grip on) shall control the New Jersey corporation—then 
it seems to me that public patience may be pardoned 
for breaking down, and demanding laws which shall pre- 
vent the manipulation in this manner of the great in- 
strumentalities of industry and of commerce between 
the States. Nobody familiar with the financial history 
of to-day need be reminded of cases where profits have 
been left concealed in the treasuries of “sub-companies” 
(the humble name now given to the actual working cor- 
porations) until the ignorant stockholders, inferring 
from the published reports of the holding company that 
it is not earning even the moderate dividends which it 
is distributing, are ready to sell out; where when this 
time has arrived a sudden and mysterious “buying move- 
ment” appears upon the Stock Exchange, turning out 
to be a purchase by the insiders of nearly the entire 
stock of the holding company; where this movement is 
immediately foilowed by the organization of a new hold- 
ing company which takes up the stock of the old one 
with bonds at double its par value, and an immense issue 
of its own stock on top of the bonds; where the stock 


of the new holding company, although subject to the 
bonds, turns out to be worth two or three times as much 
on the market as the stock of the old company had been; 
and where the concealed profits in the sub-companies*® 
treasuries then come out and justify the new valuation. 
More common is the case of the holding corporation de- 
claring dividends on apparently ample net earnings, until 
a sudden and mysterious “selling movement” eventuates 
in the discovery by the stockholders that the sub-com- 
panies had themselves been paying dividends out of 
capital, and were immersed in floating debt. Meanwhite 
the original insiders are out, and the other stockholders 
are permitted to become insiders themselves for the pur- 
pese of meeting the debt or going into insolvency. 

It is now generally agreed that publicity should be 
demanded from all of these large corporations. I do not 
mean a confidential disclosure of their transactions to 
Federal or State officials (a whisper that may sometimes 
prove more detrimental than helpful to the public in 
terest), but a publicity which reaches to the stockholders. 
This of course, in the case of the large aggregations 
whose stock is necessarily upon the market, is prac- 
tically equivalent to complete publicity. It is singular 
how careful legislatures and even courts have been and 
still are to preserve a secrecy whose traditional import- 
ance comes down to us from the days when a trading 
corporation was tittle larger than a partnership; when 
the interests of the -directors were usually identified 
with its prosperity ; and when its stock was not usually 
the football of a stock market. There is no reason why 
the State should now guard from the real owners of a 
corporation the secrets of its managers. There is no 
reason why it should guard the secrets of the corpora- 
tion from the public. If a corporation large enough in 
its capitalization to be a matter of interest to the whole 
public is not able to compete in the open, then there is 
no sufficient natural demand for its existence to justify 
its survival. It should be permitted to go to the wall. 
As a corporation increases in size, the evil possibilities 
of secrecy increase in geometrical proportion, even when 
the increase in size is by simple consolidation. If 
it is accompanied by the complexity involved in a series 
of super-imposed holding corporations, the evil possi- 
bilities cannot easily be overstated. Yet as the holding 
corporation system has been developing, publicity has 
been diminishing. The annual report becomes a formal- 
ity. The opportunities for examination even of the stock 
transfer book are restricted. The courts treat every in- 
quiring stockholder with hostility, and by-laws practically 
prevent his examination of the corporate accounts un- 
less he is able to establish a prima facie case of mis- 
feasance which could as well be established without such 
examination. Other contemporaneous legislation and by- 
law development reduce within the narrowest limits the 
liability of directors, and increase the facility by which 
common stock may be subjected to an issue of preferred, 
and preferred stock to a new issue of bonds. The board 
of directors is Classified so that it is as difficult to oust 
the management at an election as it is to amend the 
Constitution of a State. These evils are not peculiar 
to, but intensified in, the holding corporation. 

The conditions incident to a great “trust,” and par- 
ticularly to a great holding corporation, are peculiarly 
unfavorable to the ancient and once powerful weapon of 
the minority stockholder—the stockholders’ suit in equity 
for the redress of oppression and wrong. I have already 
alluded to the practical impediment to an action for an 
accounting due to the protection which legislatures and 
courts give to insiders’ secrets. Often the most import- 
ant rights of the minority stockholder, however, are lost 
unless they can be protected by an injunction suit. The 
action of the insiders must be prevented, or it will be 
irretrievable. When a grand stroke is contemplated by 
the insiders in their own interest—and: within a few 
weeks it has been testified under oath in a court of jus- 
tice that $46,000,000 was made by them as the “rake off” 
in a single deal, as a result of which probably thousands 
ot families were impoverished—the plans are laid after 
a long period, sometimes a year, of preparation, during 
which a majority of the outstanding stock is accumulated 
upon the market. Then suddenly the new plan—stock 
purchase, stock sale, lease, consolidation, bond issue, or 
what not—-is announced, and the shortest possible time 
given before the stockholders’ meeting at which it is to 
be passed upon. <A considerable portion of ignorant 
stockholders can be relied upon to give their proxies 
blindly to the management, unless circularized by a pro- 
tective conunittee to the contrary, and there is no time 
intelligently to procure the necessary information for 
such a circular. The expense involved in a_ properly 
conducted stockholders’ suit is enormous. If questions 
of fact must be tried, it is prohibitory to anything but 
a large combination. Many are afraid to oppose the 
leaders of the speculating community. There are brokers 
whose customers would be ruined if their credit was cut 
off by the banks. There are business men who are sub- 
ject to discrimination. They fear punishment in various 
ways. Some are actually threatened. Those who would 
naturally be willing to join in an action are not only in 
the dark as to the real facts, but in the dark as to where 
to find each other out. They lack the power to form 
au effective combination within the time allowed, and 
each stockholder separately lacks the capital requisite to 
a successful appeal to the courts. There is no possible 
way open to the complainant of getting reimbursement 
except by selling his stock to the defendants (which 
destroys the value of the suit to the other stockholders), 


or by speculating on the market. The institution of the 
suit generally causes the stock to fall in price, although 
the object of the suit, and its result if successful, would 
be largely to increase the stock’s market, as well as its 
intrinsic value. ‘The suit therefore is treated by the pub- 
lic as an injury to the company, and is correspondingly 
unpopular. And in fact the first suit is commonly 
brought by a speculator—often by an adventurer as un- 
principled as the promoters whom he is suing. If well 
conceived and ably pressed, the latter generally settle 
it; and before the public have realized that it is settled, 
the promoters’ scheme is put through and the thing is 
all over. Sometimes, however, the suit is collusive, or 
foolishly and ignorantly managed. In these cases a de- 
cision of the court is obtained which it is impossible for 
the wiser and more deliberate stockholders subsequently 
to overthrow. Whether he is right or wrong, honest or 
dishonest, wise or otherwise, the complainant is accused 
of blackmail, and a large section of the press used for the 
destruction of his character and the cutting off of rein- 
forcements. His witnesses may be terrorized. Himself 
and his counsel may be boycotted. Such contributions 
as he receives toward his expenses come anonymously. 
When he gets into open court, he is subjected like other 
litigants to narrow time limitation for his argument; 
and most of his time is used up in disproving false 
charges and showing his own good faith. He finds that 
a false atmosphere has been cast about his case; and 
he is unable to surmount the practical difficulties which 
impede his path. Of course there are notable exceptions 
to this general history of the stockholders’ suit, where 
the insiders are men comparatively weak, the outsiders 
men comparatively strong, and the season one when the 
suspicions of the press and of the public have been 
aroused. These are now the exceptions, however, and 
not the rule. 

Even the natural impediments to stockholders’ suits, 
however, are not deemed sufficient by the trust magnates 
of to-day in the principal promoting State. Strong ef- 
fort is now being annually made to procure legislation 
which would require the joinder as complainants of a 
practically impossible amount of stock, and the filing 
by the complainants of a bond impossibly large. Al- 
though strongly backed by the governor, the legislation 
has not yet been adopted, but the strength of its support 
shows the fact that the public are not as yet aroused 
to the true causes of the growth of the modern monopoly, 
but blindly allow them full, operation while vainly en- 
deavoring to obtain practical effects by enforcing such 
spectacular but inefficient remedies as the present anti- 
trust laws, which do not attack it until it has reached a 
late stage of its growth. 

The right way to remove an evil is to remove its cause: 
Account books should be opened, not closed. It should 
be a criminal act for a director to speculate in the stock 
of his own company. He should be held as strictly to- 
his duty as is the executor or trustee under a will. He 
should account to the company for all profits made by 
him as a result of secret information. He should be 
responsible for all damage caused to the investor by any 
prospectus, report or public statement whose issuance 
and whose falsity he should have known. 

Furthermore, the holding corporation is the most ef- 
fective instrument of over-capitalization, with the conse- 
guent injury to the public interest. It is the favorite 
method of capitalizing the unearned increment coming 
to a public service company as a great city grows in 
population. As fast as the street railroad company’s, or 
the gas company’s, or the electrical company’s earnings 
thus increase, its old stock is converted into bonds and 
new stock issued to represent that increment. The new 
stock is sold to the public, with fabulous profits for the 
syndicate managers. Legislative regulation of rates is 
then resisted on the ground that the unfortunate stock- 
holders would lose their dividends. The State is put 
into a dilemma in which it ought not to be—a dilemma 
between doing justice to the public who have made the 
increment, and doing mercy to the ignorant stockholders 
who have invested their savings in the new stock. The 
profit of the promoters is unreachable. 

And finally, the moral influence of these aggregations 
is not good. The stockholding corporation is an inven- 
tion of stock speculators, and its origin and history are 
generally accompanied with phenomena of the stock 
market. The old-fashioned merchant prince, the more 
recent captain of actual industry, was a man with many 
qualities which afforded a valuable example to his fellow 
citizens. ‘The multi-millionaire of gas and electricity, 
of street railroads, of steel and copper, performs no 
such function. The successful leader in an enterprise 
whose profit is made by shuffling corporations and deal- 
ing them in Wall street is not the most industrious or 
even the ablest man among his fellows. He is indeed 
not the most unscrupulous; but he is the man who hap- 
pens to combine a certain high degree of ability with a 
certain fortunate balance between unscrupulousness and 
respectability, a balance which his disciples seek to emu- 
late. The holding corporation tends more than any other 
agency to develop individual wealth in a very few indi- 
viduals, for wealth is more rapidly made in turns and 
deals than in salaries, in dividends, or in the apprecia- 
tion of genuine stock values. The fortunes thus made 
are not normal, and are not necessary as goals to incite 
human industry or ambition. Seeing the power, polit- 
ical, social and individual, which thus comes to a few 
individuals, tends to turn the public from the traditions 
of democracy to those of socialism. 
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Manufacturing and Business. 


The Train Order Protector & Signal Lock Co. has 
been incorporated at Nashville, Tenn., to make machines 
for protecting train orders and for signal locks by F. E. 
Draper, F. J. Zoller and others. 

The Jacobs Car Co., of Chicago, is considering an 
offer of the Commercial Club, of Paris, Ill, to give 80 
acres of ground and lend the company $150,000 as an 
inducement to build shops at that place. 

Mr. C. D. Whitney, formerly General Traftic Manager 
of the Clover Leaf, is now President and General Man- 
ager of the Toledo (Ohio) Bronze Company, makers 
of brass, bronze and aluminum castings. 

©. L. Day, Division Freight Agent of the American 
Steel & Wire Co., is to be transferred from Cleveland to 
Chicago, and J. A. Coakley, formerly in Vittsburg, will 
go to Cleveland. R. S. Davis will succeed Mr. Coakley. 

The Chicago Rail Joint Company has been incorpor- 
ated in Illinois with a capital of $25,000 to make rail- 
road appliances and supplies, by C. W. Dickey, J. F. 
Rowley and T. G. McElligott. 

John EF. Allen riveting machines have been sold lately 
to Worden-Allen Co., Milwaukee; Brookville Bridge 
Works, Brookville, Ohio; American Car & Foundry Co., 
Berwick, Pa.; Mt. Vernon Bridge Co., Mt. Vernon, Ohio: 
Pennsylvania Steel Co., Steelton, Pa.; Portland Co., Port- 
land, Me., and to other well-known concerns. 

The American Bridge Co. has received a contract from 
the Atlanta Terminal Railroad for the structural work 
of the union station to be 750 ft. long, 250 ft. wide, with 
a turtle-shaped roof; also for several small overhead 
bridges to be built in connection with the elevated tracks 
running into the new station. The work is to be begun 
at once, 

N. & G. Taylor Co. reports an active demand for “Tay- 
lor Old Style” brand of roofing tin, which is in marked 
contrast to the general conditions prevailing in the iron 
and steel trade. Both of the company’s plants, at Phil- 
adelphia and at Cumberland, Md., are running full time, 
and extra shifts ere contemplated. Improvements re- 
cently made at both works have enabled the output to 
be greatly increased. 

Charles M. Schwab has resigned as a director of the 
International Nickel Company, and, with his brother, 
Joseph Tl. Schwab, has sold his holdings in the company, 
which is controlled by the Orford Copper Co. The Or: 
ford has been largely interested in introducing the use 
of nickel in steel manufacture. These stock holdings 
have been taken by EK. ©. Converse, of Philadelphia, and 
other large stockholders of the company. 

The Barberton City Water Works of Barberton, near 
Akron, Ohio, has ordered from the Pneumatic Engineer- 
ing Company a complete air lift plant for its new group 
of 12 welis. The air compressor in the new pumping 
station will be about 1,500 ft. from the wells. It is a 
Rand compound condensing, type 10, having steam cylin- 
ders 10 in. and 18 in. x 14 in., and duplex air cylinders 
14 in. x 14 in. The equipment includes a surface con- 
denser, air receiver, and the usual piping. The capacity 
will be three million gallons a day. It is expected to 
have the entire plant in running order by the middle of 
August. s 

C. C. Tyler has resigned as Superintendent of the 
works of the Westinghouse Electric & Manufacturing 
Co, at East Pittsburg, Pa., and has been appointed Gen- 
eral Superintendent of all the works of the Allis-Chal- 
mers-Bullock interests in the United States. Mr. Tyler 
will enter upon his new duties June 15th, and will make 
lis headquarters at Milwaukee. His record in the prac- 
tical management of great machine shops is one of the 
best in the country. He has been at Pittsburg six years, 
aud has inereased the efficiency of the Westinghouse 
electric works. In the equipment, design and manage- 
nent Mr. ‘Tyler is recognized as an expert of the first 
grade. ‘ 

Iron and Steel. 
The Carnegie mills, Conneaut, Ohio, are sending 40,- 
GO tons of rails to the Canadian Northern. 


The negotiations under way for the past six months 
to consolidate the Sloss-Sheffield Co., the Tennessee Coal 
& Iron Co. and the Republic Iron & Steel Co., the three 
largest iron companies in the South, it is reported, have 
been abandoned. 


The exports of iron and steel from this country in the 
ten months ending with last April, as reported by the 
Department of Commerce and Labor, amounted to $89,- 
094,415, as against $79,839,462 in the corresponding 
menths of the preceding year, an increase of over nine 
millions, April xlone shows an increase of $1,500,000. 
The imports daring these ten months show a diminution 
of from 43 millions to 23, pig iron alone having fallen 
off more than ten millions. Ixports of locomotives, 
chiefly to Canada and Mexico, increased in the ten months 
from $2,998,491 to $3,947,225. 


Competition for orders for steel finished material re- 
sults in the shading of prices. One sale of plates which 
has just been told of is for 400 tons delivered at Callao, 
S. A., which order was taken at 1.42\%4c delivered, equiv- 
alent to $21.85 per ton f. o. b. mill Pittsburg. Domestic 
business is being taken at lower prices. The Pressed 
Steel Car Company has secured orders from Pacific Coast 


lines, from the Illinois Central, the Seaboard Air Line 
and the Chicago, Lake Shore & Eastern. Independent 
plate mills in the East are running only from two to 
four days in the week because of the light business. 
A Signal Test. 
Mr. R. Herman, of Crafton, Pa., who has designed a 
new type of motor for semaphore signals, lately made 
a test of one of the new signals and it worked 74,100 
times on a battery of 300 ampere-hour cells. The move- 
ment of the signal arm is 90 deg. and it was made to work 
1,400 times a day of 24 hours. This motor and its en- 
closure are designed to go on the top of the signal post, 
and the blade is connected directly to the motor. The 
Gordon battery was used. , 
Triplex Air-Brake Gage. 

An improved form of triplex air-brake gage is being 
made and sold by the Standard Gauge Manufacturing 
Company, Syracuse, N. Y. It registers on one dial the 
reservoir pressure, shown by the red hand; the train 
line pressure, shown by the black hand, and the brake 
cylinder pressure shown by a short hand reading over a 
graduated arc of smaller diameter than the train line 
and reservoir indication. The red and black hands show 
readings from 0 to 200 Ibs., and the brake cylinder hand 
shows pressures up to 100 Ibs. This gage is particu- 
larly adapted for locomotives as it takes the place of a 
duplex and a single hand gage and saves the space re- 
quired by one of them. All of the readings show on 
one dial and ihe engineer can tell at a glance whether 
the brakes are applying on the engine and whether the 
pressure is holding. At night the face of the dial is well 
lighted up by the cab lamp which is not the case where 
two gages are used and where one is mounted some dis- 
tance to one side of the lamp. The gage is made with a 
5-in. dial face and is mounted in a finished brass case. 
New Corning Plant of the T. H. Symington Co. 


On May 13, 1904, the Corning, N. Y., plant of the 
American Brake Shoe & Foundry ‘Company was sold to 
The T. H. Symington Company, and the latter company 
will from now on operate it exclusively for making Sym- 
ington journal boxes and other devices which it controls. 
This will enable it to guarantee absolutely the quality of 
material and workmanship of the product. This foundry 
was originally known as the Corning [ron Works, and 
Was engaged in the making and selling of miscellaneous 
castings as early as 1883. It was taken over by the 
American Brake Shoe & Foundry Company in 1902. For 
the past year is has been devoted exclusively to the manu- 
facture of Symington material, and was well equipped as 
2a journal box foundry, the equipment having been de- 
signed and put in under the direction of the mechanical 
department of 'The T. HI. Symington Company. The out- 
put of the foundry has lately been doubled by the aadi- 
tion of a second 72-in. cupola. This addition gives a 
capacity of GO tons of iron daily, or about 1,200 to 1,400 
journal boxes. The molding machines, metal patterns 
and core making devices used have been specially designed 
with a view to obtaining accurate and well-made castings, 
as well as a large output per man. A Rockwell oil-burn- 
ing annealing furnace of large capacity is used to anneal 
all boxes before passage to the cleaning room, where every 
casting is carefully inspected for defects and gauged at 
essential points. From the cleaning room the boxes pass 
to a combined machining, ussembling and shipping room. 
be machining necessary on the joint of lid and box is 
done on specially designed milling machines. These ma- 
chines are close to the shipping platform, so that boxes 
coming off the machines go immediately to this platform ; 
lids are attached and dust guards inserted and the boxes 
are transferred directly into cars for shipment. 








THE SCRAP HEAP. 


Notes. 

A compartment sleeping car is to be run between New 
York and St. Louis on the South Western Limited of 
the New York Central and the Big Four. 

The Railroad Commission of Texas has ordered the 
railroads of the State to make to it monthly reports of 
interlocking plants. at railroad crossings, showing the 
condition of the apparatus and the character and extent 
of accidents, if any. 

A member of the Canadian Parliament recently com- 
plained that in employing engineers to survey for the 
Grand Trunk Pacific, men from the United States were 
being favored; and in consequence of the agitation thus 
started, the government appointed a commissioner to in- 
quire and report the facts. The commissioner, Judge 
Winchester, of Toronto, having taken evidence finds that 
the engineer in charge of the surveys, Mr. J. R. Stephens, 
is an American, who was appointed after the position 
had been offered to a Canadian and refused. Mr. 
Stephens testified that engineers were chosen solely on 
their merits, without regard to nationality; and that 
there are very few Americans engaged on the work. 
Some people in Canada think this outery is rather incon- 
sistent, for strenuous efforts and large expenditures are 
being made to encourage immigration from the United 
States. 


In the investigation of a complaint against the Armour 
Car Line at Chicago, last week, by the Interstate Com- 
merce Commission, evidence was given to show exorbit- 
ant charges for icing fruit carried in the Armour cars, 
and it is given. out that the commission will make a 
thorough investigation into the private car industry 


throughout the country, with a view to seeing if railroads 
ought not to be required to furnish enough refrigerator 
curs for the perishable traffic over their lines. It is said 
that Mr. J. W. Midgley, who has gathered a large 
amount of data concerning private cars, is to provide 
“ammunition” for the commission’s investigation. The 
president of a Michigan fruit growers’ association testi- 
fied that the price of icing a car going from Michigan 
to Dubuque, Iowa, had been raised from $7.50 to $37.50. 
Another witness said that the icing charges in Armour 
cars some times amounted to one-third as much as the 
bills for transportation. From Sparta, Mich., to Indian- 
apolis, Ind., the increase in the cost of icing has been 37 
per cent. On a 15-ton shipment of fruit to Boston, the 
freight is $237 and the icing $55. 

Manchester Ship Canal Improvement. 

The Bill for deepening the canal by 2 ft., and for car- 
rying other improvement works has been passed by the 
Select Committee of the House of Lords, with the addi- 
tion of a clause giving large powers of control to the 
Mersey Conservator to ensure the protection of the estu- 
ary. The Conservancy will have enlarged control over 
the sluicing; will be entitled to returns of the water dis- 
charged from the canal and the places of discharge, and 
will have the discharge of the water under its control. 


World’s Railway Congress. 

The executive committee of the American Railway <As- 
sociation, which is substantially the executive committee 
of the American Section of the International Railway 
Congress, met at Washington, D. C., on June 1 and con- 
sidered the arrangements for the Congress which is to 
be held in Washington next year. All of the members 
were present. May 3 was fixed as the day for register- 
ing delegates, and daily sessions will be held from then 
until May 13. The foreign delegates will be invited to 
visit Pittsburg, Chicago, St. Louis, and other cities, and 
an itinerary for this tour was discussed. 

Electric Mountain Railway in Wales. 

An undertaking of more than usual interest to English 
engineers because of the lack of water power in the 
United Kingdom, is the project of the North Wales 
Electric Traction & Power Co., which has just succeeded 
in passing its bill through the Parliamentary committee 
stage. The waters of Llyn Llydaw on the eastern slopes 
of Snowdon are to be utilized in the generation of 12,000 
h.p., a poriion of which will be employed in the electrical 
operation of the Snowdon, Portmadoc & Beddgelert Rail- 
way, which is now building. It is only in a few excep- 
tional cases that the Parliamentary authorities have 
permitted the use of overhead transmission lines in the 


United Kingdom, but the recent agitation in this diree-* 


tion has borne some fruit, and in the present case such 
lines have been allowed. The engineering evidence 
showed that unless they were sanctioned there could be 
little hope of financial success accompanying the scheme 
Sir Douglas Fox and partners are the engineers, together 
with Messrs. Harper Bros., of London. 


Rebuilding the Burned Piers of the Lackawanna at 

Hoboken. 

Plans are already being made for rebuilding the piers 
of the Lackawanna which were destroyed by fire on Sun- 
day, May 29. The new pier on which the McMyler car 
dumping machine was mounted was badly damaged from 
a point just inshore from the machine to within about 
50 ft. of the bulkhead line. Most of the piles will have 
to be capped and a new floor laid. The car dumping 
machine was only slightly damaged and will be ready 
for operation as soon as the pier on which it stands 
has been rebuilt. The two piers to the south carried 
coal pockets and these were burned to the water’s edge. 
The old piles will be removed and one modern pier with 
another car dumping machine will be built on the site. 
This work will probably be finished by fall in time to 
handle the winter shipments of coal. One new single 
story shed and pier will be built on the site of piers Nos. 
11 and 12. While the work of rebuilding is going on 
the Lackawanna is using the Delaware & Hudson coal 
piers further up the river at Weehawken. These piers 
have been idle since the coal strike two years ago. Cars 
are taken in from the Lackawanna over the Erie tracks. 


Paris Underground Electric Railway. 

From the figures which have now been issued respect- 
ing the working of the Paris Metropolitan Railway dur 
ing the past twelve months, we are able to judge what 
was the effect upon the immediate business of the system, 
of the fire and seare, which ended so disastrously, in 
August, 1903. The resultant loss of traffic is placed at 
about £32,000, and the sums paid in respect of compen- 
sation claims total out at £46,000. These two items did 
not, however, prevent the payment of dividends, for share- 
holders have received 3 per cent. plus an extra bonus of 
7% francs per £10 share. The company has to pay a 
large proportion of its traffic income over to the city mu- 
nicipal authorities, and the present account places this 
sum at £227,700, out of a total income of £704,700. The 
working expenses have been 42 per cent. of the receipts, 
or £303,100; so that over £174,000 remained disposable 
for dividends, reserve funds, ete. At the meeting of the 
company, quite naturally, considerable attention was paid 
to the alterations which have been undertaken, since the 
calamity, in regard to rolling stock, the isolation of elec- 
trical equipments on the trains, the establishing of a 
lighting circuit which shall be quite distinct from the 
power circuit in the tunnels and stations, and the pro- 
vision of additional exits. To meet complaints of draughty 
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trains, a new system of ventilation on the lantern prin- 
ciple is being installed. The company does not propose 
to alter its attitude toward “smoking” in the trains, 
which is that of prohibition. The new power station, 
whose plant of some 15,000 kilowatts capacity will be 
adequate to supply the entire undertaking, is on the verge 
of completion, and as an additional safeguard, we under- 
stand that such arrangements have been made that in the 
event of additional power being necessary, it can be ob- 
tained with facility from outside sources. 
Air-Compressor Construction Car—Lackawanna. 
The Lackawanna has designed an air compressor car 
which can be placed to one side of the main track with- 
out the necessity of building a spur track near the bridge 
Under each 


or structure which is being built or repaired. 
These jacks 


corner of the car is hinged a screw-jack. 
reach within & or 10 in. of the ground, and in order to 
raise the car, blocking is placed beneath the jacks. When 
it is desired to remove the car from the main track, the 
car is first raised a few inches by means of the jacks 
and blocks. The center pins of the trucks have nuts on 
their lower ends so that the trucks raise with the car. As 
soon as the truck wheels are clear of the rails, each 
truck is turned at right angles to the main track. The 
car is then lowered on short sections of rails and is 
pushed off to one side to the desired position. This en- 
tire operation requires but 20 minutes. All blocking and 
rail sections are carried on the car. The car is the stan- 
dard box type, 40 ft. long, and reinforced to withstand 
the severe strains due to jacking. The car is equipped 
a 22 l.p. Otto gasoline engine which is connected 
to a No. 11 Rand air compressor. The car is also fitted 
with gasoline, water and air reservoirs. <A complete com- 
plement of air tools, pipes, fittings, ete., used on steel 
construction work is carried. We are indebted to W. B. 
Ilixson, Superintendent of Bridges and Buildings, for the 


with 


above details. 
Damage Suit Industry in Texas. 

Few people, even residents of Texas, have a conception 
of the magnitude to which the “damage suit industry” 
in that State has attained. A few years ago the amount 
of money paid out yearly by the railroads of Texas was 
not large and did not excite alarm. But step by step, in 
ever increasing progression, the list of suits and the 
amounts of damages became bigger and longer. A mis- 
taken public sentiment that permitted, if it did not jus- 
tify, this practice, became prevalent in several communi- 
ties of the State. Damage suits against railroads seemed 
to become a fad. 
of this kind, and juries granted heavy damages against a 
railroad just because it was such, and on the flimsiest of 
The total amount of damages the railroads were 
With a large 


There were lawyers who pleaded cases 


pretexts. 
forced to pay grew to startling proportions. 
proportion of its revenues going out in personal injury 
claims and attorneys’ fees, there was not a railroad com- 
pany doing business in Texas that felt free to extend its 
lines into any territory, no matter how desirable it might 
be. It is true, that the State’s railroad mileage has been 
largely increased and the service of every line bettered 
since damage suits became a regular business, but the fear 
that these claims might stand as a barrier against im- 
provement has been in the thoughts of all the railroad 
men of Texas for a decade, The fear still prevails. It 
will be present in dominating force till the public senti- 
ment of Texas justifies only just claims against railroads 
and until the professional damage suit attorney is forced 
into another and more legitimate line of work. One 
need not deal in generalities as to the losses suffered dur- 
ing the last thirteen years. The records of the Railroad 
Commission at Austin tell how this business has benefited 
a few at the expense of the general public as well as of 
the railroads. 

In 1891 Texas railroads paid out on account of real 
und alleged personal injuries the modest sum of $223,- 
750. A year later this personal injury fund was swol- 
len to $284,727: in 1893, $295,048; in 1894, $333,- 
339: in 1895, 464.769; in 1896, $487,403; in 
1897, $472,800; in 1898, $586,646; in 1899, $655,- 
739: in 1900, $1,018,688; in 1901, $1,457,973; in 
1902, $1,765,653, and last year these railroad losses 
reached the stupendous figure of $1,940,551. Two mil- 
lion dollars is a big item in the expense account of the 
Texas railroads. ‘The total of the general expenses of the 
Texas lines for 1903 is just slightly in excess of what the 
damage suit business cost them. Two million dollars 
would build many miles of new lines. It would go far to- 
ward bettering equipment and service on all lines. It is 
idle to pretend that facts warranted this immense outlay. 


Austin Statesman. 





MEETINGS AND ANNOUNCEMENTS. 


(For dates of conventions and regular meetings 
of railroad associations and engineering 
societies see advertising page 16.) 


Saratoga Conventions. 

The United States Hotel will open June 20 to accom- 
modate members and guests of the M. C. B. and A. R. 
M. M. conventions. The hotel is but a short walk from 
headquarters and near the hall in which the meetings are 
to be held. Rooms may be reserved by addressing the 
owners, Messrs. Gage & Perry, Saratoga Springs, N. Y. 
Pacific Coast Railway Club. . 


At the meeting of this club in San Francisco, May 21, 
the following officers were elected: President, H. Engle- 


bright (S. P.); First Vice-President, E. L. Braswell 
(North Shore R. R.); Second Vice-President, W. H. 
Doble; Third Vice-President, J. C. Wilder (S. P.); 
Fourth Vice-President, D. P. Kellogg; Secretary and 
Treasurer, C. ©. Borton (S. P.) ; Executive Committee, 
H. J. Smith, P. Sheedy (S. P.), W. H. Russell (S. P.), 
J. H. Wallace (S. P.), and W. S. Palmer (S. P.). 


Freight Claim Association. 

At the thirteenth annual convention of this associa- 
tion recently held in Savannah 140 lines were repre- 
sented. The Secretary’s report showed an addition of 
31 members during the year, making the total member- 
ship 249. The number of claims handled by the present 
Arbitration Committee has been 57, from which there 
were but seven appeals, two of which were granted and 
referred to the standing committee of seven, five denied 
and one referred to the standing committee of five. The 
officers elected for the ensuing year were: President, 
M. L. Becker (Wabash). St. Louis: First Vice-Presi- 
dent, L. Calkins (N. Y. C. & H. R.), New York; Second 
Vice-President, Joseph F. Gray (C. of G.), Savannah, 
Ga.; Secretary and Treasurer, W. P. Taylor (R. F. & 
P.), Richmond, Va. The next meeting will be held in 
Philadelphia, May 17, 1905. 


PERSONAL. 





—Mr. J. A. L. Waddell received the degree of Doctor of 
Laws from Missouri State University at the Commence- 
ment exercises, on the first of June. 

—Mr. William Keyser, for many years Second Vice- 
President of the Baltimore & Ohio, died at Baltimore, 
June 3. Mr. Keyser was 69 years old, and was at one 
time President of the Baltimore Copper Rolling & Smelt- 
ing Company. 

—Mr. William T. Eldridge, Vice-President, General 
Manager and General Freight and Passenger Agent of 
the Cane Belt Railroad, was shot by an assassin while 
entering his office at Eagle Lake, Texas, on June 6, and 
at last accounts was lying at the point of death. 

—Mr. George W. Davis, of Toledo, Ohio, who died in 
that city June 2, at the age of 88, was one of the pioneer 
business men of the west. He was the contractor for 
the construction of the Wabash Railroad between Toledo 
and Logansport, and was one of the organizers of the 
Canada Southern. 

—Mr. George Alexander, for many years on the Chi- 
cago, Burlington & Quincey, died at Aurora, Tll., on May 
21, at the age of 77. Mr. Alexander occupied various sub- 
ordinate positions, until June, 1880, when he was ap- 
pointed General Superintendent of the Chicago & Towa, 
and when that road was acquired by the Chicago, Bur- 
lington & Quincy he returned to the Burlington as Divi- 
sion Superintendent. 

—Mr. Morton Riddle, Jr., the new Assistant Chief 
Enginecr of the Atlantic Coast Line, was born in Pe- 
tersburg, Va., in 1869. His first position on the Atlantic 
Coast Line was that of Roadmaster, which he held for 
ten years. At the end of this time (November, 1901) 
he was appointed Superintendent of the Richmond Dis- 
trict, which position he has held until his present pro- 
motion. 

—Mr. John T. Paul, until recently Superintendent of 
the Memphis Division of the Yazoo & Mississippi Valley, 
died May 24, at the age of 49. Mr. Paul began his rail- 
road work as a trainmaster for this company at Memphis. 
and subsequently became trainmaster for the New Orleans 
& Mississippi Valley Terminals, at New Orleans, in 1895. 
In 1902 he went to Memphis as Superintendent of the 
Yazoo & Mississippi Valley. 

—Mr. J. P. Russell, who succeeds Mr. Riddle as Super- 
intendent of the Richmond District of the Atlantic Coast 
Line, has been in the service of this company for the 
past 19 years. He began in the baggage department and 
served in various subordinate positions until 1900, when 
he was made chief clerk to the General Manager. Two 
years later he was made Fire Insurance Agent, from 
which position he is now promoted to be Superintendent 
at Richmond. 

—Mr. David R. Fraser, who died in Chicago recently 
at the age of 80, was called the pioneer machinery manu- 
facturer of Chicago. He is said to have built the first 
locomotive made there, delivering it to the Galena & 
Chicago by hauling it over the plank road from Adams to 
Kinzie Street. In 1872 he organized the firm of Fraser- 
Chalmers, which later became the Allis-Chalmers Co. Mr. 
Fraser was the inventor of machines which helped to revo- 
lutionize the mining industry. 

—Mr. R. Gaunt, Superintendent of Transportation of 
the St. Louis, Watkins & Gulf, was born in Detroit, Mich. 
His first railroad work was on the Michigan Central and 
Canada Southern as a fireman and brakeman. Mr. Gaunt 
spent 20 years (with the exception of one year when he 
was on the Canadian Pacific) on the International & 
Great Northern, in Texas, filling various subordinate po- 
sitions until 1886, when he was made roadmaster. In 
1898 he resigned and went to the St. Louis, Watkins & 
Gulf, and has since been with that company. 

—Mr. John G. Brady, formerly for many years Master 
Mechanic of the Worcester & Nashua; died in New York 
City on May 27. Mr. Brady was born in Norwich, Conn., 
in 1833, and began his railroad service on the Norwich & 
Worcester, where he was a locomotive engineer and shop 
foreman. For a time he was Master Mechanic of the 
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Portland & Rochester, at Portland, Me., and he went 
from there to the Worcester & Nashua, where he served 
in the same capacity. Mr. Brady was Water Commis- 
sioner of the city of Worcester at the time of his death. 


—Mr. Albert J. Pitkin, who on Monday of this week 
was chosen to succeed the late Mr. Callaway as President 
of the American Lo- 
comotive Company, 
was born near 
Akron, Ohio, and is 
50 years old. Mr. 


Pitkin’s early life 
was spent in Illi- 
nois, his father 


being a Presbyterian 
Home Missionary. 
After a public 
school education at 
Granville and Akron 
he worked for the 
Webster, Camp & 
Lane Machine Com- 
pany and afterward 
as a machinist in 
the shops of the 
Cleveland, Akron & 
Columbus. Then 
for about five years he was with the Baldwin Locomo- 
tive Works at Philadelphia and went to Providence, 
where he served for two years as Mechanical Engineer 
for the Rhode Island Locomotive Works. In 1882 he 
went to the Schenectady Locomotive Works, and after 
two years was made Superintendent. Not long after this 
he, was promoted to be Vice-President and General Man- 
ager, which place he held until the Schenectady Locomo- 
tive Works was acquired by the American Locomotive 
Company, at which time Mr. Pitkin’ was elected First 
Vice-President of the new company, and from which posi- 
tion he is now promoted to be the head of the company. 
Mr. Pitkin’s last promotion is of a kind that is pecu- 
liarly gratifying to professional men—one of the too in- 
frequent instances where a purely scientific student and 
designer and investigator develops in addition-the ability 
to control men, and that still higher capacity for broad 
views and the guidance of the affairs of a great corpora- 
tion. 


—Mr. C. L. Leslie, formerly for a number of years 
Auditor of the Wiggins Ferry Company, died at his home 
in St. Louis, May 30. Mr. Leslie had served on the Kan- 
sas Pacifie, the Atchison, Topeka & Santa Fe, the Union 
Pacific, the International & Great Northern and other 
roads, 

—Mr. M. F. Bonzano, Chief Engineer of the Pittsburg, 
Shawmut & Northern, has resigned that position. Hae 
has made no engagement for the future and expects to 
take a short vacation. Mr. Bonzano has been at the 
head of the engineering department of the P., S. & N., 
about two years and a half, and during that time a large 
amount of new work has been done. The new extensions 
are of the most substantial character and a considerable 
portion of the company’s freight traffic is now being han- 
dled by locomotives having 186,000 Ibs. on the driving 
wheels. , 

—Mr. Y. van den Berg, who succeeds Mr. Hershey as 
Assistant General Freight Agent of the Gulf, Colorado & 
Santa Fe, at Galveston, is a native of Amsterdam, Hol- 
land, and was educated at the University of Leyden. He 
entered railroad service in 1881 and served in various 
positions in the traffic department of the Baltimore & 
Ohio and the Louisville & Nashville. From 1891 to 1892 
he was General Freight Agent of the Louisville & Nash- 
ville, and in January of the latter year he was made Traf- 
fic Manager. After serving in that capacity for a number 
of years he resigned to go into other business, and has 
lived in Baltimore for several years past. 


__Mr. W. B. Scott, the new General Superintendent of 
the IHlouston & Texas Central and the Houston, East & 
West Texas, was 
born in Hamilton, 
Ont., in 1862, and 
was educated at 
Martin’s Academy, 
at Guelph, Ont. His 
early railroad — ser- 
vice Was as a mes- 
senger on the Grand 
Trunk, on which 
road he served in 
various positions 
from 1873 — until 
1883. Then for four 
years he was trail 
despatcher for th: 
Canadian Pacific, al 
Winnipeg, and for 
two years from 1887 
was chief train de 
spatcher and_ train- 
master on the Great 
In the latter year he was made Superinten 





Northern. 
dent of Telegraph of the Chicago Great Western, and i! 
1890 was appointed trainmaster on the Atchison, Topeka 


& Santa Fe, at Chicago. This position he held for seven 
years, and at the end of that time was appointed Superin- 
tendent of the Gulf, Colorado & Santa Fe, at Temple, 
Texas. Mr. Scott also served for a time with the Gal- 
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veston, Harrisburg & San Antonio. He assumed his 
present duties on June 1. 

—Mr. John Scofield Hershey, whose promotion to be 
General Freight Agent of the Gulf, Colorado & Santa Fe 
to succeed Mr. Goodwyn, was recently announced, is a 
native of Nebraska. He began as a clerk for the Chicago, 
Burlington & Quincy, at Chicago, and later was in the 
auditing department of the Elgin, Joliet & Eastern. In 
1896 he resigned as rate clerk to go to the Atchison, To- 
peka & Santa Fe, where for six years he worked in the 
office of the Freight Traffic Manager. In 1902 he went 
to Beaumont, Texas, as General Freight and Passenger 
Agent for the Gulf, Beaumont & Kansas City, where he 
remained for about five months, and then went to Gal- 
veston as Assistant General Freight Agent of the Gulf, 
Colorado & Santa Fe, under General Freight Agent P. H. 
Goodwyn, whom he now succeeds. 








ELECTIONS AND APPOINTMENTS. 





Boston & Albany.—J. M. Fitzgerald has been appointed 
Signal Engineer, with office at Boston, Mass., succeed- 
ing Azel Ames, Jr., resigned. (See Lake Shore & Mich- 
igan Southern.) 

Burlington & Missouri River in Nebraska.—C. L. Eaton 
has been appointed Assistant Superintendent of Trans- 
portation. The position of Assistant Superintendent 
of Special Car Service, heretofore held by him, has been 
abolished. Mr. Haton’s office will be at Lincoln, with 
jurisdiction over lines west of the Missouri river. 

Canadian Pacific—J. S. Lawrence has been appointed 
Superintendent of District three, succeeding F. F. Bus- 
teed, promoted. 

Central Ontario—S. J. Ritchie has been elected Presi- 
dent. 

Chicago & Eastern Tllinois—See St. Louis & San Fran- 
cisco. 

Chicago & North-Western —H. C. Mahanna, District Su- 
perintendent at Fremont, Neb., has resigned. 

Chicago, Burlington & Quincy.—The jurisdiction of F. A. 
Delano, General Manager of the C., B. & Q., has been 
extended over all Burlington lines east of the Missouri 
River. This evidently includes the Hannibal & St. 
Joseph, the St. Louis, Keokuk & Northwestern, and the 
other Burlington lines heretofore under the jurisdic- 
tion of a General Manager at St. Louis. The title of 
W. L. Barnes has been changed from Superintendent 
of Car Service to Superintendent of Transportation, 
the old title being abolished. 

Denver & Rio Grande.—J. B. Andrews has been appointed 
Assistant to Vice-President C. H. Schlacks, with office 
at Denver. 

Lrie—W. A. Baldwin has been appointed Division En- 
gineer, with headquarters at Elmira, N. Y., succeeding 
kk. H. Johnson, resigned; and J. T. Taffany has been 
appointed Division Engineer at Dunmore, Pa., to suc- 
ceed Mr. Baldwin. 

Gulf, Colorado & Santa Fe.—W. C. Nixon, General Man- 
ager, has been appointed Second Vice-President also, 
succeeding L. J. Polk, resigned. 

Hannibal & St. Joseph.—(See Chicago, Burlington & 
Quincy. ) 

illinois Central.—F. H. Harwood has been appointed 
Coal Traffic Manager, with office at Chicago, succeed- 
ing C. F. Parker; and William Smith, Jr., has beefi 
appointed Assistant General Freight Agent at Evans- 
ville, Ind., to succeed Mr. Harwood. 

lowa Central.—J. A. Davis, Superintendent, with office 
at Oskaloosa, Iowa, has resigned. 

Lake Shore & Michigan. Southern.—Azel Ames, Jr., has 
been appointed Signal Engineer, with office at Cleve- 
land, Ohio. E. D. Wileman is now Assistant Signal 
ingineer. 








Lehigh Valley—J. H. Fildes has been appointed Master 
Mechanic, with headquarters at Buffalo, N. Y. Thomas 
Coyle, hitherto General Foreman at Perth Amboy, has 
heen appointed to succeed Mr. Fildes as Master Me- 
chanie of the Mahanoy & Hazleton Division, with 
headquarters at Weatherly, Pa. 

Pittsburg, Shawmut & Northern—M. F. Bonzano, Chief 
Mngineer, has resigned. 

St. Louis & San Francisco.—A. J. Davidson (President) 
has ey elected a Director, succeeding J. A. Blair, 
resigned. 

The jurisdiction of J. F. Hinckley, Chief Engineer, 
has been extended over the Chicago & Eastern Illinois. 
W. S. Dawley has been appointed Engineer of Main- 
tenance of Way of the C. & E. I. and the Third Division 
of the St. L. & S. F., which includes the St. Louis, 

Memphis & Southeastern. 


Southern.—C. P, Adams has been appointed Superinten- 
dent of Telegraph, with headquarters at Washington, 
D. C., succeeding C. A. Darlton, resigned. Mr. Adams’ 
jurisdiction extends over the St. Louis-Louisville Lines. 


loledo, St. Louis & Western.—W. D. Tucker has been 
appointed General Auditor, with headquarters at To- 
ledo, Ohio, succeeding W. F. Booth, resigned. 
Kk. S. Wortham has been appointed Purchasing 
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Agent. 








LOCOMOTIVE BUILDING. 


. The Gulf & Ship Island is having two locomotives built 

‘t the Baldwin Locomotive Works. 

The Seaboard Air Line is reported to be having 10 loco- 

inotives built at the Baldwin Locomotive Works. 

, The Quebee Central is having two locomotives built 

'y the Locomotive & Machine Co. of Montreal, Ltd. 
The Chihuahua & Pacific has ordered two simple con- 


solidation (2-8-0) locomotives from the American Loco- 
motive Co. for delivery about July 21st. These locomo- 


tives will weigh 146,000 lbs., with 128,000 Ibs. on driy- 
ers, Cylinders 19 in. x 26 in.; diameter of drivers, 50 
in.; radial stayed wagon-top boiler with a working steam 
pressure of 200 Ibs.; 256 charcoal iron tubes, 2 in, in 
diameter and 13 ft. 1 in, long. Fire-box, 108 x 42 in.; 
tank capacity, 5,500 gallons of water. 


Special equip- 


ment includes Westinghouse brakes; sectional magnesia 
boiler lagging; Sterlingworth brake beams; Standard 
Coupler Company’s coupler; Schroeder headlights; Han- 
cock injectors; Jerome piston rod packing; Coale safety 
valves; Leach sanding devices; Detroit sight-feed lubri- 
cators; Railway Steel-Spring Company’s springs, and 
30 in. cast iron wheels. 

The Chesapeake & Ohio has ordered two simple Pacific 
(4-6-2) locomotives from the Richmond Works of the 
American Locomotive Co. These locomotives will weigh 
205,600 Ibs., with 145,850 Ibs. on the drivers; cylinders, 
22 in. x 28 in.; diameter of drivers, 72 in.; straight-top 
boiler, with a working steam pressure of 200 Ibs. ; heat- 
ing surface, 3,521 sq. ft.; 310 Seamless steel tubes, 244 
in. in diameter and 19 ft. 6 in. long; wide carbon steel 
fire-box, 90 in. long and 75 in. wide; grate area, 46.8 sq. 
ft.; tank capacity, 7,000 gallons of water, and coal 
capacity, nine tons. The special equipment includes: 
Westinghouse air-brakes, Gollmar bell ringer, Franklin 
magnesia boiler lagging, Diamond special brake-beams, 
“Perfecto” brake-shoes, Tower couplers, Pyle-National 
Electric headlights, Hancock injectors,Jerome piston and 
valve rod packings, Consolidated safety valves, Leach 
sanding devices, Nathan sight-feed lubricators, Railway 
Steel-Spring Co.’s springs, Crosby steam gages, Safety 
steam heat equipment, Latrobe driving, truck and tender 
wheel tires and cast-steel wheel centers. 








CAR BUILDING. 


The Harriman Lines are reported to have ordered 2,000 
cers from the Pressed Steel Car Co. 

The Colorado & Southern has ordered 12 box cars from 
the American Car & Foundry Co. 

The Temiskaming & Northern has ordered 100 flat cars 
from the Crossen Co., Cobourg, Ont. 


The New York Central & Hudson River has ordered 
two dining cars from Barney & Smith. 


The Great Northern is in the market for 41 baggage, 
mail and express and express refrigerator cars. 

The Ohio & Kentucky is reported in the market for one 
passenger coach, two cabooses and one combination car. 


The Procter & Gamble Co., Cincinnati, is havipg 30 
freights built at the McKees Rocks Works of the Pressed 
Steel Car Co. 

The Cananea Consolidated Copper Co. is having six 
freight cars built at the St. Louis Works of the American 
Car & Foundry Co. 

George W. Evans, Seattle, Wash., is in the market for 
five stock cars of 80,000 ibs. capacity and five box cars 
of 60,000 Ibs. capacity. 

The Colorado, Oklahoma & Southeastern is reported to 
be in the market for a number of box and flat cars and 
also for passenger equipment. 


The Canadian Pacific is reported to have placed an 
order for 1,000 box cars at its shops at Angus, Que. For 
specifications of these cars see our issue of April 8 


The Halifar & South Western has ordered two first- 
class coaches, two second-class coaches and two baggage 
and mail cars from Rhodes, Curry & Co., for August de- 
livery. The special equipment includes: Westinghouse 
air-brakes, Monarch couplers and Martin Car Heating 
Co.’s heating system. 

The Illinois Central, as reported in our issue of May 
27, has ordered 250 gondola cars of 100,000 lbs. capacity 
from the Pressed Steel Car Co., for August delivery, 
to be built of metal, with metal underframes. The special 
equipment includes: Pressed Steel Car Co.’s_ bolsters, 
M. C. B. cast-iron brake-shoes, Hewitt brasses, Buckeye 
steel couplers, Miner tandem draft rigging, Ryan dust 
guards, Woodman journal boxes and lids, Sherwin-Will- 
iams paint, Railway Steel-Spring Co.’s springs and Fox 
trucks. 

The Canadian Northern, as reported in our issue of 
May 27, has ordered 500 standard box cars of 60,000 Ibs. 
capacity and 25 refrigerator cars from Rhodes, Curry & 
Co., for June, July and August delivery. Both box and 
refrigerator cars will be 36 ft. 9% in. long, 9 ft. % in. 
wide, and 7 ft. 10% in. high. The special equipment 
includes: Simplex bolsters and brake-beams, Westing- 
house air-brakes, St. Thomas Brass Works’ brasses, Mon- 
arch couplers, Miner draft rigging, M. C. B. journal 
boxes, Sterling paint, American Asphaltum Co.'s pre- 
pared roofs, and Rhodes, Curry & Co.’s wheels. 








BRIDGE BUILDING. 


BEAVER City, NeB.—It is reported that the County 
Commissioners are asking bids June 13 for building 
about five steel bridges. 

BetHuaANy, Mo.—Bids are wanted June 13 by C. F. 
Snyder, Bridge Commissioner, for building about 12 steel 
bridges in Harrison County. 

Boston, MAss.—Bids are wanted June 13 by the Met- 
ropolitan Park Commission for building the superstruc- 
ture and for the operating machinery and locks for two 
highway Scherzer rolling lift bridges; one over the 
Saugus River, Lynnway, and the other over the Malden 
River, Revere Beach Parkway. 

Catro, Ont.—A steel bridge with concrete abutments 
will be built at Mosside. D. M. Smith, Cairo, can fur- 
nish particulars. 

CLEVELAND, OuH1I0.—The New York, Chicago & St. 
Louis will build the substructures for all of its bridge 
work to be done this year, and has given contracts to 
the King Bridge Co. for the following superstructures : 
A double-track steel two-span bridge 185 ft. long over 
the St. Mary’s River at Fort Wayne to cost $50,000; to 
remodel the old double-track iron span 185 ft. long into 
a single track with 30 and 60 ft. spans with plate girder 
bridges 335 ft. long over the Black River at Lorain to 
cost $20,000; to rebuild 60 ft. of the Rocky River via- 
duct over Rocky River with two 30-ft. spans to. cost 
$5,000. The company is also building the Lorain’ draw- 
bridge over Black River, which is to be 342 ft. long; the 
Ashtabula viaduct 822 ft. 10 in. long and 106 ft. high, 
with single track; the Cuyahoga River viaduct in part 
£00 ft., and two double-track spans 200 ft. long over 
Scranton avenue and the C., C., C. & St. L. at Cleveland. 

Bids are wanted June 22 by the Board of Commis- 
sioners for a bridge on Bliss road, in Euclid Township. 
Julius C. Dorn is Clerk. 


Dayton. Ounto.—Bids will soon be asked by the City 





* Clerk for building the piers and abutments for the bridge 


over the Miami River at Herman avenue; also for the 
superstructure. 


DENVER, Coto.—Plans, it is reported, are ready for 
building a bridge over Cherry Creek at Lawrence street 
to cost about $45,000. 


FREDERICTON, N. B.—Bids are being asked by the De- 
partment of Public Works for rebuilding the Bailey 
creek bridge. 

HAVRE DE GRACE, Mp.—The Philadelphia, Baltimore & 
Washington, on June 6, awarded the contract te MeMul- 
len & McDermott, of Philadelphia, for building the piers 
and other masonry work for its double-track steel bridge 
to be built over the Susquehanna River. The contract 
calls for 20 piers, at least six of which must be built by 
the pneumatic process. It is expected that this work will 
require a year for its completion. 


INDIANAPOLIS, IND.—The Cleveland, Cincinnati, Chi- 
cago & St. Louis has accepted plans for building ap- 
proaches to its bridge over the Ohio River on the In- 
diana and Kentucky sides of the river. Work will be 
started at once. 


LEXINGTON, Mo.—Bids are wanted June 18 for build- 
ing a steel bridge over Brushy Creek; also, on the same 
date, for building a steel bridge over Blackjack Creek. 
kk. D. Weedin is Commissioner. 


; Lonpon, OnT.—Bids are being asked by F. E. Robson, 
County Clerk, for building about nine bridges. 


Los ANGELES, CAL.—Bids are wanted July 18 by H. 
J. Lelande, City Clerk, for building a plate girder bridge 
over the Los Angeles River at Eliza street on concrete 
piers. The bridge is to consist of four spans each about 
76 ft. long with a double track and with 20-ft. roadway 
and 5 ft. sidewalks. 

NEwserry, S. C.—Bids will be asked June 30 by the 
County Commissioners for building a steel bridge over 
the Saluda River for the joint account of Newberry and 
Saluda counties. ; 

NeW CastTLe JUNCTION, Pa.—The Pittsburg & Lake 
Krie has given a contract to C. A. Sims, of Philadelphia, 
for the masonry work on its new double-track bridge ovei 
the Shenango River. The McClintie-Marshall Construc- 
tion Co., of Pittsburg, has the contract for the steel 
superstructure, 

OKLAHOMA City, OKLA. T.—Plans are being made by 
City Engineer Burke for stone or steel approaches to 
the Choctaw viaduct on Walnut street, to cost about 
$15,000. 

PEMBINA, N. DAk.—Bids are wanted July 7 by the 
Board of County Commissioners for building about 11 
steel bridges. S. Thorwaldsen is County Auditor. 





Pirrspure, PA.—A contract is reported let to Ker- 
baugh & o., of Pittsburg, for building a stone bridge 
of two spans each 130 ft. long and 60 ft. high at a cost 
of about $200,000 to replace the present Lincoln avenue 
bridge. 

Los ANGELES, CAL.—Plans are being made for recon- 
structing the West Riverside bridge at a cost of about 
$21,000. 

St. CHARLES, Mo.—Bids are wanted June 13 by Carr 
Edwards, County Surveyor, for building about eight 
bridges in St. Charles County. 

STERLING, ILL.—A_ bridge will be built over Rock 
River to cost about $70,000. J. D. Arey is City Engi- 
neer. 

WESTFIELD, MAss.—The town engineer is preparing 
plans for a new bridge at Pochassic street, over the New 
York, New Haven & Hartford Railroad. 


Other Structures. 


ASHEVILLE, N. ©.—The Southern has accepted plans for 
the new passenger station here, and, it is reported, is ask- 
ing bids for its construction. 

Burrao, N. Y.—The Delaware, Lackawanna & West- 
ern, it is reported, will make extensive improvements, in- 
cluding a large freight house. 

CHARLOTTE, N. C.—The city authorities have under 
consideration the question of accepting the proposition 
of the Southern to build a new passenger station to cost 
about $35,000. 

CuicaGo, Itu.—A building permit has been taken out 
by the Metropolitan Elevated R. R. for building its 
down town terminal station which will be 87 x 95 ft., 
and cost $35,000. 

DAVENPORT, IowA.—The Chicago, Milwaukee & St. 
Paul, it is reported, is making plans for new repair and 
machine shops and extensions to its roundhouse. 

HosokeEN, N. J.—The Delaware, Lackawanna & West- 
ern is making plans for rebuilding the piers here which 
were destroyed by fire May 29. 

MONTREAL, QuE.—The Locomotive & Machine Co., of 
Montreal, Ltd., now owned by the American Locomotive 
Co., will build additions to its structural shops also to 
its foundry at a cost of about $250,000. 


New ALBANY, INp.—The Louisville & Southern In- 
diana Traction Co. has bought land on Third near Jef- 
ferson street as a site for its new terminal station. 

NEw ALBANY, Miss.—Residents of this place are try- 
ing to raise a bonus to induce the Mobile, Jackson & 
KKansas City to build its general shops here at a cost of 
about $300,000. 

ROANOKE, VA.—The Norfolk & Western, it is re- 
ported, has offered to build a new passenger station here. 

WINNIPEG, Man.—The plans for the Canadian Pacific 
combined hotel and station have been changed to make 
it a fire-proof structure throughout at an additional cost 
of about $200,000. 

The Public Works Department has plans ready for a 
new immigration building to be 60 x 200 ft. 








RAILROAD CONSTRUCTION. 





New Incorporations, Surveys, Etc. 


ALABAMA NorTHERN.—An officer writes confirming the 
report that a contract has been let to Wagnon Bros., of 
Anniston, Ala., for grading this railroad from Pyriton 
to Ashland, nine miles. Connection will be made with 
the Eastern of Alabama at Pyriton. The work is heavy, 
with maximum curve: of 10 deg. and a maximum grade 
of 3 per cent. - C. B. Alicn, Ashland, Ala., is Chief Engi- 
neer. (May 27, p. 410.) 
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ARKANSAS River & SourHEeRN.—A charter has been 
granted this company in Arkansas to build a railroad 
from Redemption, in Perry County, southeast to 
Maumelle, in Pulaski County, 20 miles. Connection will 
be made with the Choctaw, Oklahoma & Gulf at Mau- 
melle. G. W. Perry, T. C. Bragg and B. Thurston are 
incorporators. 

ATCHISON, 'TorpeEKA & SANTA F£.—Press reports state 
that this company is now securing rights of way for a 
branch line from a point on the main line in the southern 
part of San Joaquin County, Cal., to Oakdale, where con- 
nection will be made with the Sierra Railroad. 


BASIN & ELLISTON.—Press reports state that this com- 
pany has let the contracts for grading and for masonry 
and bridge work on its proposed line from Basin, Mont., 
to Elliston, 20 miles. The road will connect with the 
Northern Pacific and the Great Northern, and will open 
up a mining district heretofore without railroad facili- 
ties. F’. G. Lott, Basin, Mont., is General Manager. 
(See Construction Supplement.) 


Bopcau VALLEY.—This company has been incorporated 
in Louisiana to build a railroad from Alden Bridge, Bos- 
sier County, east to Ivan, 10 miles. Connection will be 
made with the St. Louis Southwestern at Alden Bridge. 
H. H. Wells, Benton, La., is President. 


Burra.Lo, Rocuester & Pitrspura.—An officer writes 
that the work which is now being done on the Big Run 
branch consists in laying track on the grade laid several 
years ago along Big Run at Newcastle, in order to reach 
the new cement plant located at that point. There are 
no new-towns on the line, the greater portion of it being 
located in the City of Newcastle. Track laying is being 
done by the company’s forces. (June 3, p. 430.) 


CacnrE River VALLEY.—This company has filed an 
amendment to its charter providing for an extension from 
Walnut Ridge, Ark., in an easterly direction to Para- 
gould, 25 miles. HT. A. Culver. Sedgwick, Ark., is Gen- 
eral Manager... (See Construction Supplement. ) 


Cricaco, Rock IstaAnp & PacrFic.—An officer writes 
that this company has not authorized an extension from 
Ardmore, Ind. T., west to Waurika. The report that the 
company is planning to build such a line is without foun- 
dation. 


CLEVELAND, CINCINNATI, Cuicaco & St. Lours.—Ac- 
cording to newspaper reports, preparations are now being 
made for the reconstruction of the Michigan Division of 
this road between Benton Harbor, Mich., and Indianapo- 
lis, Ind. It is stated that work will be begun at once, 
and will include the regrading and reballasting of a large 
part of the line between these points. 


CotumMBrA & NoRTINWESTERN.—A charter has been 
granted this company in Arkansas to build a railroad from 
Old Lumber between Waldo and Buckner, in Columbia 
County, in a southerly direction to Macedonia, 18 miles. 
J. J. Cochran, G. W. McKay, J. S. Jones and others are 
ineorporators. 


Cotumpus, Memputs & PENSACOLA.—Press reports 
state that this company has completed surveys for a line 
from Columbus, Miss., to Amory, 34 miles, with a branch 
line from Columbus north to Aberdeen, 25 miles. W. M. 
Foster, Columbus, Miss., is in charge of the work, and 
Newman Cayce, Aberdeen, Miss., is President. (April 
1, p. 264.) 


DARIEN & WESTERN.—I¢t is reported that this company 
is planning to build an extension in a westerly direction 
for a distance of seven miles. The road now runs out 
of Darien Junction, Ga., for a distance of eight miles, 
where it connects with the Seaboard Air Line. The pres- 
ent plan is to build from the end of this extension to a 
connection with the Atlantic Coast Line. FF. H. McFar- 
land, Darien, Ga., is General Manager. (March 18, p. 


299) 


PAstern TeExAs.—An officer writes that, although this 
company is planning to build an extension to Crockett, 
Tex., the work will not be begun during the present year. 
The proposed extension is 30 miles long. and it is prob- 
able that the company will be in a position to build the 
line during the coming year. J. A. Sargent, Kansas City, 
Mo., is President. (May 27, p. 410.) 


Gururig, Fatrview & WESTERN.—According to news- 
paper reports, the location surveys for this proposed 
railroad from Guthrie northwest through Kingfisher to 
Iairview, 70 miles, are practically completed. It is 
stated that contracts for grading will be let as soon as 
the surveys are finished. This road is reported to be a 
project of the Kansas City, Mexico & Orient. W. S. 
McCaull, Guthrie, Okla. T., is President. (May 6, p. 
304. ) 

TIARRISON CENTRAL.—Press reports state that work 
will be begun on this road within the next 60 days. The 
proposed route is from Harrison, Ark., northeast to a 
point on the White River branch of the St. Louis, Iron 
Mountain & Southern near Keener, 10 miles. It is stated 
that the Keene Construction Co., of Powell, Ark., will do 
the grading. J. A. Bunch, Harrison, Ark., and T. N. 
Chenoweth, Mountain Home, Ark., may be addressed. 
(May 20, p. 392.) 


KANAWHA, GLEN JEAN & WESTERN.—A contract for 
grading the first four miles of this line from Thurmond, 
W. Va.. to Kilsyth. 11 miles, has been awarded to the 
George W. Wilson Co., of Marbleboro. Md. Grading will 
be begun at onee. T. ©. MeKell, Chillicothe, Ohio, is 
President, and Thomas Nichol, Kilsvth, W. Va., is Chief 
Engineer. (See Construction Supplement. ) 


Krinaston & Emory GaAp.—This company has_ been 
incorporate] in Tennessee to build a railroad from King- 
ston northwest to a noint on the Tennessee Central near 
Emory Gap, about six miles. 

LAKE & River.—The completed portion of this road, 
extending from Ashland. Ohio. to Custaloga, 25 miles. 
and formerly known as the Ashland & Wooster, was sold 
under foreclosure proceedings at Ashland. Ohio. on May 
25. The road was purchased by the Cleveland Trust Co.. 
of Cleveland, for $250,000. 

Mount Srertine SHort Line.—Articles of incorpora- 
tion have been filed by this company in Kentucky. oat 
is proposed to build a railroad from Mount Sterling 
through the County of Montgomery to a point in Clark 
County near Indian Fields, where connection will be 
made with the Lexington & Eastern. W. M. Beckner, 
FE. S. Jouett and others, of Winchester, Ky., are incor- 
porators. 

Nortuern Pactric.—An officer writes that this com- 
pany is planning to extend its Bitter Root branch from 
Charlis, Mont., in a southerly direction for a distance of 
7.8 miles. The contract for building this extension has 
been let to Winters, Parsons & Boomer, Spokane, Wash. 
Work has been begun and it is stated that the liae will 


_road from Colon, N. C., to Salem, 90 


be completed within four months. The new line will be 


used mostly for logging. 


OXFORD, COCHRANVILLE & PARKESBURG (HLECTRIC).— 
Application has been made by this company for a charter 
to build an electric railroad from Oxford through Hayes- 
ville and Russellville to Cochranville, and thence north- 
east to Parkesburg, Pa., 14 miles. T. C. O’Connell, West- 
chester, Pa., may be addressed. 


PENNSYLVANIA.—Bids are being received by this com- 
pany for building the Duquesne Way elevated freight line 
in Pittsburg. The road will be about one mile long with 
two short branches. It will start from a connection with 
the Pennsylvania tracks just west of the union station 
and pass along Duquesne Way over the approaches to 
the Ninth, Seventh and Sixth street bridges, across the 
Allegheny River over Fifth and Fourth streets and thence 
over Third street to the large freight yards which are to 
be made by the company in the block bounded by Third 
and Water streets, Duquesne Way and Pennsylvania ave- 
nue. The ordinance permitting the building of this ele- 
vated line was recently passed by the Pittsburg Council. 
(March 11, p. 200.) 


QuEBEC SOUTHERN.—Judge Burbidge, of the Exchequer 
Court, Montreal, has ordered the sale of the Quebec 
Southern and its South Shore Division. The terms of 
the sale are to be determined by the court on June 25. 
In the meanwhile, the creditors of the lines will commu- 
nicate their views on the manner of the sale, and notices 
will be given to the registrar of the Exchequer Court. 
The Quebec Southern runs from Sorel to Noyan Junc- 
tion, 88 miles, while the South Shore Division runs from 
Montreal to St. Franeois-du-Lac, 68 miles. 


RALEIGH & WESTERN.—An officer writes that final sur- 
veys have been made for the proposed extension of this 
miles. Grading has 
been completel between Colon and Harpers, 21 miles. 
Final surveys have also been made for an extension from 
Randleman Junction to Greensboro, N. C., 19 miles, and 
from Colon to Sanford, four miles. G. C. McGregor, 
Cumnock, N. C., is Chief Engineer. (See Construction 
Supplement. ) 


Rison & Mount Exvsa.—A charter has been granted 
this company in Arkansas, capital stock $25,000. The 
road is already running between Rison and Mount Elba, 
10 miles, and is operated as a private enterprise, but is 
to be incorporated so that it may participate in the di- 
vision of freight rates under the regulations laid down 
in the recent ‘Tap-line”’ decision of the Interstate Com- 
merce Commission. D. F. Swanson, Rison, Ark., may be 
addressed. 


Sr. Lours, BRowNSVILLE & MExtco.—An officer writes 
that surveys are now in progress by Johnston Bros., St. 
Elmo, Ill., for an extension of this road from Sinton, 
Texas, northeast through Refugio, Lacedo and Bay City 
to Columbia, 150 miles. It is stated that an agreement 
has been made with the International & Great Northern 
for the use of that company’s tracks from Columbia to 
Houston, so that, as soon as this extension is completed, 
the St. Louis, Brownsville & Mexico will have a direct 
line from Brownsville to Houston. The main part of 
this company’s road from Robstown, Texas, to Browns- 
ville, 141 miles, is now practically completed. F. G. 
Jonah, Corpus Christi, Texas, is Chief Engineer. (May 
20, v. 392.) . 

San ANTONIO & CARTHAGE.—Articles of incorporation 
have been filed by this company in New Mexico. It is 
proposed to build a railroad from San Antonio north to 
Carthage in Socorro County, five miles. D. H. McMillan, 
Socorro, N. Mex.; J. H. Vaughn and E. L. Bartlett, Santa 
Fe, N. Mex., are incorporators. The principal office of 
the company will be at Socorro. 


San Pepro, Los ANGELES & SAtt LAKE.—A contract 
has been awarded to the Utah Construction Co., of Og- 
den, Utah, for building a branch line from Frisco to New- 
house, Utah, about nine miles. Grading is now in 
progress. Track has been laid on the main line as far as 
the eighty-fifth mile post out of Calientes, Nev. 


Toronto, Hamitton & BurFato.-—At a recent meet- 
ing of the stockholders of this company, it was voted to 
issue $1,000,000 of debenture stock, the proceeds to be 
used in improving the road and for new equipment. This 
road is controlled by Vanderbilt and Canadian Pacific 
interests. 

Waptey & Mt. VERNON.—At a recent meeting of the 
directors of this company, it was voted to extend the line 
from Douglas, Ga., southwest to Leliaton, 15 miles. Con- 
nection will be made at the latter point with the Atlantic 
Coast line and with the Ocilla, Pinebloom & Valdosta. 
J. P. Lawrence, Douglas, Ga., is Chief Engineer. (See 
Construction Supplement.) 


Wirmar & SALINE VALLEY.—A charter has_ been 
granted this company in Arkansas to build from Wilmar 
to Bailey, in Drew County, 13 miles. FE. W. Gates, A. H. 
Gates, H. C. Rule and others, of Wilmar, Ark., are incor- 
porators. 


YuKON-VALDEZ R. R.—Incorporation has been granted 
this company in Virginia with an authorized capital stock 
of $10,000,000. It is proposed to build a railroad from 
a point on the bay of Valdez, in Alaska, to a point near 
Eagle City, about 350 miles. J. W. Wilcox, Norfolk, Va., 
is said to be interested. 








GENERAL RAILROAD NEWS. 


ATLANTIC & Nortn Carotina.—On June 1, Chief Jus- 
tice Fuller of the United States Supreme Court sus- 
pended the operation of the order appointing a _re- 
ceiver for this road until the next meeting of the Cir- 
cuit Court of Appeals at Richmond in October. 
Thomas D. Meares, of Wilmington, N. C., was ap- 
pointed receiver on May 28 by Judge Purnell of the 
United States Circuit Court at Raleigh on application 
of J. P. Cuyler and K. Kinch, minority stock- 
holders. ‘The Atlantic & North Carolina extends from 
Goldsboro to Morehead City, a distance of about 100 
miles, and is valued at about $2,000,000. Two-thirds 
of the stock is owned by the State of North Carolina 
and the remainder by private individuals. Charges of 
mismanagement were the cause of the application for a 
receivership. By the decision of Chief Justice Fuller 
revoking the order appointing a receiver, the road will 
now revert into the hands of the State of North Caro- 
lina under a bond of $25,000. 


Bronx Traction.—This company has been incorporated 
at Albany with an authorized canital of $587,000 as a 
consolidation of the following New York city compa- 
nies: Suburban Traction: Wakefield & Westchester 
Traction: West Farms & Westchester Traction; Will- 
iams Bridge & Westchester Traction, and the Van 


Nest, West Farms & Westchester Traction companies. 
Among the directors are D. B. Hasbrouck and C. E. 
Warren, who are respectively President and Vice-Pres- - 
ident of the Metropolitan Street Railway Co. 


LeuicH & Hupson.—See Philadelphia & Reading below. 


LenicgH & LACKAWANNA.—See Lehigh Coal & Naviga- 
tion Co. below. 


LenIGH Coat & NAVIGATION Co.—This company has 
bought the Lehigh & Lackawanna. This action is 
merely a formal step made necessary by the default on 
the part of the Lehigh & Lackawanna for 26 years of 
the payment of interest on the $100,000 first-mortgage 
bonds held by the Lehigh Coal & Navigation Co. 


NEw OrLEANS TERMINAL Co.—A recent decision of the 
Supreme Court of Louisiana states that the City Coun- 
cil of New Orleans had no authority to grant the right 
to lay tracks on the banks of the Mississippi River 
within the limits of the City of New Orleans, as the 
administration of this territory is lodged solely with 
the Board of Commissioners of the port of New Or- 
leans. After much opposition, the City Council, last 
year, granted certain of the neutral grounds in the 
city and gave a franchise to the New Orleans Terminal 
Co. to operate a belt line within the city limits, to- 
gether with the privilege of further improving its prop- 
erty by the erection of wharves, elevators and other 
facilities. It is stated that this decision of the Su- 
preme Court will somewhat affect the proposed plans 
for the joint terminal of the Southern and Rock Island 
railroads at this point. 


New York & PENNSYLVANIA.—A certificate of consol- 
idation of the New York & Pennsylvania and the 
Sharon & Ceres has been filed with the Secretary of 
State in New York. The former road runs from Can- 
isteo, N. Y., to Ceres, 57 miles. The Sharon & Ceres 
was built in 1901 from Shinglehouse, Pa., to Ceres, 
N. Y., five miles. The capital stock of the consolidated 
company is $507,000. 


OzaRK & CHEROKEE CENTRAL.—Mason, Lewis & Co. and 
Farson, Leach & Co., New York, are offering at 98 and 
interest $2,800,000 of this company’s $3,000,000 first- 
mortgage 5 per cent. gold bonds due in 1913. These 
bonds are guaranteed principal and interest by the St. 
Louis & San Francisco and are redeemable at the op- 
tion of the company at par and interest upon 60 days’ 
notice. The Ozark & Cherokee Central is now com- 
pleted between Fayetteville, Ark., and Okmulgee, Ind. 
T., 144 miles. The stock of the company is owned by the 
St. L. & S. F. and the property is bonded at the rate 
of $20,000 per mile. Of the $3,000,000 bond issue, 
$120,000 has been reserved for the retirement of $100,- 
0c of bonds of the Muskogee City Bridge Co. 


PENNS YLVANIA.—Announcement has been made that the 
fina. installment of 25 per cent., amounting to $15 a 
share on the $75,000,000 stock issue is due between 
June 15 and June 25. Stockholders of record May 9, 
1993, were given the privilege to subscribe at $60 per 
share for new stock to the amount of 331% per cent. of 
iheir holdings. The payments for this new stock were 
to be made in three installments, the first installment 
of $30 a share being payable at the time of subscrip- 
tion, the second of $15 a share being payable between 
October 15 and 26, 1903, and the third of $15 a share 
being payable between June 15 and 25, 1904. Nearly 
all of the stock was paid for in full in October of 1903. 


IILADELPHIA & READING.—Official announcement has 
been made by the Philadelphia & Reading of the pur- 
chase of a controlling interest in the stock of the Le- 
high & Hudson River. This purchase was made in the 
interest of the Central R. R. of New Jersey, the Lehigh 
Coal & Navigation Co. and the Philadelphia & Reading. 
The Lehigh & Hudson has been controlled for some 
time by the Central of New Jersey and the Lehigh Coal 
& Navigation Co., which jointly guarantee the general 
mortgage bonds of the L. & H. The L. & H. extends 
from Belvidere, N.-J., to Greycourt, N. Y., 63 miles, 
and forms a connection between the C. of N. J. and the 
Central New England (Poughkeepsie bridge route). 


Str. Louis & SAN FrANcIsco.—The directors of this com- 
pany have voted to issue $1,000,000 of the recently 
authorized $85,000,000 refunding bonds for the purpose 
of reimbursing the treasury for advances on account 
of improvements and additions. Under the refunding 
mortgages clause, $1,000,000 of bonds may be issued 
and sold each year for such purposes up to $6,000,000. 
The directors have also ratified the traffic agreement 
made with the St. Louis, Iron Mountain & Southern 
for an entrance into New Orleans. 


Sr. Louis, MeEMpuIs & SOUTHEASTERN (S. L. & S. F.). 
—The plan for refunding all the outstanding securities 
of this company as well as those of the St. Louis & 
Gulf and of reimbursing the St. Louis & San Francisco 
for advances made amounting to $3,700,000 for con- 
struction on the above lines has been ratified by the 
stockholders. The securities to be retired are: S. L. 
M. & S. E. first mortgage bonds, amounting to $9,188,- 
500; S. L. & G. first mortgage bonds, amounting to 
$5,852,000; S. L., M. & S. E. capital stock, $12,500,- 

; S. L. & G. capital stock $6,000,000. For the 
purpose of retiring the above securities, there will be 
issued 8S. L., M. & S. E. guaranteed first mortgage 
bonds bearing 4% per cent. interest and running for 
five years. These bonds will be subject to call at the 
company’s option at par and interest, and will be a 
first lien upon the 674 miles of main line of the above 
companies. They’ will be guaranteed principal and 
interest by the St. Louis & San Francisco. 


Sr. Louis, SAN Francisco & Texas.—An amendment 
has been filed to the charter of this company increas- 
ing its capital stock from $200,000 to $3,000,000. This 
increase in capital stock is preliminary to the formal 
consolidation of this road with the Blackwell, Enid & 
Texas, the Oklahoma & Texas and the Red River, 
Texas & Southern railroads. 


WISCONSIN CENTRAL.—The stockholders of this company 
have been requested by the voting trustees to surrender 
the voting trust certificates on and after June 15 at the 
office of Maitland, Coppell Co., 52 William street, New 
York City. In exchange for these voting trust cer- 
tificates, on and after July 1, the common and pre- 
ferred stock of the company will be delivered to the 
stockholders. This road has been controlled by a vot- 
ing trust since its reorganization in July, 1899. After 
the termination of the voting trust on July 1, the pre- 
ferred stockholders are to have the right to elect the 
majority of the Board of Directors whenever, for two 
years in succession, dividends upon the preferred 
stock at the rate of 4 per cent. a year shall not have 
been paid in cash. No dividend has as yet been paid 
upon the preferred stock, 

















